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WS.iSKi'^S . 

17.5 . 

OLS ft 2 sf '&. & $ ft # .* £ - Jt ? 

flSSff/i . 

. 

. 

71 IS . 

. 

Pit $ ) 7 A . 

*18* . 

18.1 . 

Ht* U3>«Jf . 

*fSI2-*#£#S . 

18.2 . 

18.3 iP®0Q . 

18.4 . 

ft* . 

. 

18.5 ®)i!l . 

fflf-a*' ^4-fr@!)3^gi . 

H - *56 a. 

«fr-**6*»ft«. 

* «r * * s a. 

*fH#. i •■ 

A* . 

. 

3* . 

. 
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tRv its. 

19.4 . 

19.5 . 


ft* («*ife) St . 

iff ft *c$ a 

&# . 

J** . 

iiifc . 

. 

/hi£ . 

^ & t if . 

#*&£%§ . 

Jfflfjyj* . 

t#M . 

W*A **»#!*. 
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a .2 . 

a.3 . 

a.4 . 
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A.5 . 


-■ 


W*B . 
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. 

. 
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«*J5fS9J»-ttR«B'o £^fn£fd!tl£f4^+#r{£ 

T&c 


li&miiwim 




7 if 

20)mmmMM-&xAMtf-T.ttaim&rs, fffsj-xsx^tf-smwx^x 

A««TW BJK#im£*SttP-fl-i&ilil, ftSfcfci&ililJSBJtMj-^T. AfffiJnMX 

#x[^a^.aB&95Eig, 

0#fiftiSIHttff£l»J#S#ltAJW£e ItitfcJp*. 

sma!w^s«i»uiR„ 

► / 


<T I * 




a&Sft-'NSMM9if-tt£ 

Sflife, 

*K#SP*J^, a»*K4E|BH^irA^i^aS*J®gSFi®*»B!Slo -£■& 
xt@SF«te«8iaaa^rflLM3ir*«t#. 

5£mzmmm3c£m®.n f^'^o ttia, afljwww^a^^+iifists 

aajw#^«3EHi^i!Ef«i«^4^a»®«e ittAK st 

ihigap^BKttaaT+^KlB^ttJSHk^-nairft#^. SAfu#± 

^sitnai uonexper- 

imental data) ^A^tA, iH'j£&&iK& + M£eW#W£*i$&Mft 
Jfto (observational data), la3S«W£#H 

i ;SS#W«««*l#:g-¥$A] 6**f-W I D9££»£ (experimental data) 

£ 0 {B31t®Slr^ii, 'Ettfl'iSSMteA® 

m. a i.4ir»ffl£fti---®#»w*i ; f. *i&#£3&»!i^#3C3&*ii£i&j 

WMS'i» 

35 *, -fiAfto £ 

SAPFIsJo jHAb, g»^5KdSltUi^^*rS‘ft, «4fcag»HRiS«*&1£*il 


1.2 


®Aaife 

a-^*)5tiS\ikft*ja0:*^tffx#3ss65^*1. 

SS5F#f (empirical analysis) " Sit 

S«SBWftia-'N5»gSF^ ; Pf!«? fi«S#±*+^S«. fitter® 

m c rwj±, tf-*ssFA-feRrffl* 0 «r»#A-isi»f 5 ific 

S3£)Sfif® F, #SiJJt#>£;tf«SFSlife«ifr3ft0t, ttSft-a -AMEW 

« Mfctt&StfiE-iMfi. (F^TIOli+ixjsitivearml.sis. — a*» 






(economic model ) e gSFSla & E * * » »*:*« W 

& a wau£+««& 

a-fe*»®3i, tfctfiSfStiftwirsT, 

##«awi?. 

# n p nW{fT&, fi^A 

(Becker, 

1968) ff!trffllP^T*fitSfcWgaF«Sc 

s fli.i *GffMSi*«S! 

£ —**<!]'£«**+, (Gary Beck¬ 

er) fcitJiM&T 

*.** —Atf teA2&*e:J?^A^##AA 0 

Jt*L i£A 

£J|ff*e.T«*.***#.;&, 4 

£#**«**■<> AJUAtf&mii A* , aitat##**##***.*** 

af «#&*£*#•* H *«-***«, £(nA«tei£AA:&4.*A 

3) = /(x[, x 2 , J 4. -Is. x 6 , x 7 ) (1.1) 

At: .v- 

x,-‘if 

x 2 -£■*#*#* Dlf 

x 3 - fcW 

x 4 - 

x 5 - jkbkis , 

x 6 - 

x 7 - 

*»«)&■;**«« ****?#, 

(i.i) *«**/(•)&##*rate 

*#, ^-■f-JPiSfc, (A&.S) 

tKj-Jkftfcc 

► 1 


tr i * 



&.mn.'& h.jxsii;*m, mib mras. un 

(i.i) rnitkft 

sit&T, mw.^mwmm<M%s^Md i )m‘jL, la.&ftM&tirfmytin.- 


i mi.2 

iH.iLJtM.tL i.l -f^ixULthtfiWM., -&%■$ %.%-f t&Jt %-J-^&i»l 
xtxxA/^^iSj, £.***#T. il- 

XAW4/AI. jfc*K lAWif 4*4/^* 

wage = f(educ , e.tper , training) (1-2) 

At, tm*e ^'J-Bfi^- ; ^«c- 
framwff ^ X^l|--{Jl| _h itf $ & , j**N 

<2A (1-2) ASTit^FMatf A/t = 


ffi&St-'T'&ftSHSflt/ri, «gffl'E£jfc0riS»i+H«S (econometric 
model) n KjlS*Mra#41SiPBi*tetfif#M. SUAftTlfi • Kl+fltt?a#Ig 

w*-e d.i) ^sap^of^ra, safx 
smmw«|g«(/(-)W®S 0 *i2r« ( 1 . 1 ) 

® tt$n, #ts-i -a 

AamEUSsmw-LR,, o'j±, atigiit^fl 1 ), fix* -t#£ 
ma*#, &i'x®jifH)«!!!e«§im, ass^nrffiwwpjWo M«*f5S£f 
®tA, ffisA'Kfntg& 

*«fiiE^*WH#, *g\&«w, p.aung-iPM 

■'t-«F$wt+i@af«i!, *fliic*Rr@aF«!a+rtswfis 

crime = ^ i vage m +■ + P 2 f re< ^ arr + fiifreqconv 

+ + forage + u (1.3) 

5S*. enW^^JESSfft^WjettSM; ft 'Ik + 0T# 

SJtoXgFs ort/nc *aa«ft^S«SIJW4fcA (ftlSfj*. Mik%); freqarr 

(ffi*i£®S««^)l In-qamv 

«¥s *aiIWWffJ§«Jf!lW¥*&HiH8HicS 0 #££$*&&#, EE 

vmmmmjmm, «»-*jMitsT>Fi»ritii»H*. 

*ini)L*3BiBffi5(iffi!X3s, nii^sE. uaftgmm iKSsbrn 


4 


► 


sm-wfim 


H M tt ,f ■*■ * it : «K ft JJC ^ 



yi%t iattW'h*. ^flrsair^. imam*mic£im «, *t 

BtSMl (error term) ( disturbance term) #) fit iS si fB ft fa i+ 

5 *«/?„. /Sj, -. /3 6 #Ptsa^itfi^3!!iW#fc, 'efn*sE7jit«st 

I6J^J5SJ*0 

tca#e = /9 n 1 /3, educ + fl 2 exper + fa training + u (1.4) 

K , «wwsittx w&ti 

£i£3S[tt&T, i+®*£3r#tfrSJA*f -'H+»J££r«l$!WiSit#&W . 

±s®s*, wjeip 

£Scm#!7 r f\ g9F±»2 

MftffiH-ftlWgSFS’St, SfWJAdU (1.3) 

tHMistb#. ?Hugar$#iPitiR^Aiss$ftMini# 0 

{a , BAJittftiiiiwws##jaMx^r«[ii6;j£^« t o 

MSST-ttS (1.3) SsS (1.4) SP#»Tf-*«g, miffiXZ 
(hypotheses) (I nj M A ft # & * ^ j£ 0 ttSQ, (1.3) 

t. wage„ *#*!?*»«*, 

/3, = o, 

mmx, a 

E&T»«a*£g3ftItf:*Snjifcfi5, gFrWl.3 


1.3 


**«ffM#3(WfllfldTfiM3, ®fl5^ri2'Sxt3t®#a«W#»eJtitttf PH 
##ilim#ijffi„ aT*»flS8»ilSl3iffl5F^4>^Ift#aS!l»A#fi5W» 


► 5 


<f i * * * g .*• */ ts # # # **#t 3 ? 





rffl«S®i!SSCtS* (cross-sectional daraset), ML £ <E&'& fltfjfe tt't' A - 

UE, *EW. ttl. mW.tL -1k9'\ 

M, WBt. WW^ft»«r»^^4?xt^Tlsi-u?ffSIgo mu, MIIpJ 

W.£2-l£ ( random sampling) ffif§SI Kc ^ll$11 , $11H$ff]ifili 

500 a, jrmmnxT.%, fttss- xm$ 

WBt, mu, «« 

-'Msm 

#*, fcfcifrifc, $n*«£*»M£fi:iti6i 

AISSSSDWt, 

W-tPStt#** a 3 i»f#2|si£#|BISW-'MII#, 
n^tfei&^Ka^So 

SafllttJRW#^ ffist&ftwsAAfft, nlffi 

fitttirJB + JfSWIHJiHJS, 

A, ^W^ie-a-ateKJE)Sa«{K*5!6At#^M„ Win, Sn^SHlffiSi^ 
4 r A^foW^ffc. 0rtt#«JR£, lAKIiSKtt^W 

#ffi*##£Mra*Wi8hlk»3&, SPA, 4|Sjfffl£|iI«i8NfciS5&*srtiffi2 
»#=, ffi 

««**W^*, #*#&*&#«£ 

*f. #3?f&g9F#s Wfn«s* 

Anfn«J3t&8F# c *t&£M 
S»*«fnfl£ffrl4a=a*0if^, £-£Sfcf£i:, t^tA^ *£, IfcjlkW 
«r|j»#li*|5£S£2:g«. 

&*&&&£& r 1976 ¥ 526 tiA««*ir*** = (&£:£# wagei . 

RAWt«W-tf| 0 ) IlfifilJ ■wage (|t7U/^J N 0^) s 
educ, &&tt)*%Lexper, tt#J female 





married (I 0 A 7K A M ) , Iff l*f J*)' A 'S ft & A ^ kit 

•-(E (0 I) $*, (atAft^Siftts S^-A* 

£ 1.1 oto»o 

im. «#+*»*{& 

JCWit, *f£ 1.1 WAa^Aai* 

l, #**»#£ AiflBtt, MflfffAtAliU |-ft 


7 * 1.1 £*l&*n£4fi'hA#ffiM$ifi®»igSi 


0&5no 

wage 

educ 

ex per 

Jtmale 

married 

1 

3.10 

11 

2 

1 

0 

2 

3.24 

12 

22 

i 

1 

3 

3.00 

11 

2 

0 

0 

4 

6.00 

6 

44 

0 

1 

5 

5.30 

12 

7 

0 

1 

525 

It.56 

16 

5 

0 

l 

526 

3.50 

14 

5 

1 

0 


£««!«&*+. fclSn. %f& 

g»F#*0f&r -Set* (in i960— 
1985 ^) A'$A*&Sfc±/ c .&fll (GDP) 1960 ^MM 

<£* GDPWwatt*iJrtA + *a + *«tf ttff&tt) 0r&fc 

fft$t£ifim*«o a# --!«-*«tiij^i. 2^^, ssiEifea-iawi^ 

K% (De Long and Summers, 1991) 1ft# Ifig-fft + Pif>fjS] W« 


* 1.2 


obsno 

country 

gpcrgdp 

Grmo??.\60 

Second 60 

1 

EMIi* 

0.89 

9 

32 

2 

«A*m 

3.32 

16 

50 

3 


2.56 

13 

69 

4 

$L$m& 

1.24 

18 

12 

61 

JfrEfcU 

2.30 

17 

6 


ST f JJ 


iE 35T # W a ^8 ■# « /T 


► 7 





gpcrgdp fl I960 -1985 AiiJ COP 

,? u m-o>w 60 (iHClffjfiftdf GDP ffl seconds (.# A + & it 4* #14 t' 

fiWHt) *Mt& T 1960 If', Ifff Rpcr^dp M'iM 1960—1985 ¥fft 

.*. S**€« 

ttian*« ® w t*#jt*. fa a#* it- % iy. in- w & #? a * a m & «„ 




WH*H»S#f (time series data set) Mill •' + «*;!. + * **«««» 

mmitmtodi'. BtMir-fMm/j-mMW-fUi&f&mtitte, mm%> 

turning 

HtmiffjijfRjg^-^awwFiH, wa¬ 
ff® m$'p (Wftsia) ui&tm&m#) 

»»»:&: (31# 

tfcin, 

GDP 69 -ST*. GDP&fjsjfl 

?sa= xtg^Ttttwffwj**. fi 

aaipafec 

9 * (data frequency), ft #itl itt . f»J3J • 

t#«) ftfi—&« «ft!i«3tlB]ff^, lngS-S-W«®JL?Et:*4?, 1WRW 
^af«C*nTW-ffiffl 0 

«•/!. Sf^aafi-KlSSFHilfllffWJIP^SEllJffiawaiir* 

syg^xisj, xigio#*. ^fnft#T 

* 1.3 ®#»Btim^?!l»**,*fi-^»:a35 ! -W5M#Wl#M® (Castillo 
Freeman and Freeman, 1992) if ft U %■ % & W ft f&X Sf * #1 fiJ "fl W - ft Jfe 

au», , mm&mmmmmmo 


8 ► 


*5*2*#^#,* * if-##**#* Jfifr: «rt-9PA 




B .A. 
tb 1=1 


*1.3 


obsno 

yvur 

av# >n tn 

avgcov 

urttmp 

g*P 

1 

1950 

0.20 

20.1 

L5.4 

878.7 

2 

1951 

0.21 

20.7 

L6.0 

925.0 

a 

1952 

0.23 

22.6 

14.8 

1 015.9 

37 

1980 

5.35 

58.1 

18.9 

4 281.6 

38 

1987 

3.35 

58.2 

16.8 

4 496.7 




■Xvr*"yv;wX^.v:*'vr*:;:*: 




£*. mSavgmin * 3 ¥ (#*« T. *« **ff.TKtt*ft* (ftffi 
10 X^&/jfrti^WxA£XA.£»ft?f»[£); M*«pJN£ 




-&£l985 *F, -&ft 1990 ¥ = 
ft 1985 '7, *f*SM •'MSSM#*iHfi7X5S, f@S, glA/>ffi c 
SI 7 1990 *P, MRflSWiflara«X3Ct*0»-^ai*«lflS*afii«2e * 

(pooled cross section) 0 & T'ft § —¥fP HiStfEI #L$1# . M lit l^~ ft 

SMS7,) S-jfi(*?a^*«flS«®W9JT-«3>9»®* = 

FU's, #j£ft 1993 1995 4p#Jtfft£fttt»*7««*, Mft 1994 

WITMTW^ft, 1993 ^ 250 ^B^WSStlg. 1995 ^270 

*j» 1 - 250 *t/27 1993 q-mn&jB?, mfXKjM 251 -520 fl!|*f-&7 

■f^ - 7 StA W $ ft i|£ a & tg«, 

-Atftx, muh, mr 

► 9 


* i * if-mam##&8ni&&*tn 






*1.4 



year 

h pric c 

prop! ax 

»•■?rft 

bdrms 

fa/irw.< 

1 

1993 

85 500 

42 

1 600 

3 

2.0 

2 

1993 

67 300 

36 

1 440 

3 

2.5 

3 

1993 

134 000 

38 

2 000 

4 

2.5 

250 

1993 

243 600 

41 

2 600 

4 

3.0 

251 

1995 

65 000 

16 

1 250 

2 

1.0 

252 

1995 

182 400 

20 

2 200 

4 

2.0 

253 

1995 

97 500 

15 

l 540 

3 

2.0 

520 

1995 

57 200 

16 

1 100 

2 

1.5 




(panel data) ( ■£ M Si * «) M * «# fiflgJfc * 

tLA&afnxtf-£^7AKii5J, saTTflnawatiik 

itm.m r 10 ¥, s¥ 

Kifa.@.c ttin, a i9«u 

1985 1990 *pXt£Sra-"ffl#a#£Ani£&, «*, x5f*. &fft5: 

ai4f»af 0 

(±i£#J7*M7A^ iHki&J-) #aRBT-S«pS»BtS! 0 * 1.4 
+ W»R*ffia#£8?>l*JS*lSIBH&, a 1993 *Fffi 1995 

mu 67N; *l**-*.»*«H. MR*7W*BflrtU4v, WS56S 

g$o tftt2T, ft i.5MI^@ l50 7$rM-*3EfPffitI£^if*«!-7 

Sl.StJLtiaWlftf. f5fc, M 1 PJ 150c 

K «rfT2^#XI#, *m«*ffii«i8-#, M£M 

43, {s.-«sft®jfi#-a^i?Ab 0 


10 


► 


f? M 


it * l 1 .' .SF #• *■ 


Hi « «S! A 





12 


1.5 


«t ft ?e n m i+ • &—+ n *» n «t a 


obsno 

city 

year 

m u rdrrs 

population 

unem 

police 

1 

\ 

1986 

5 

350 000 

8.7 

440 

2 

1 

19^0 

8 

359 200 

7.2 

471 

3 

2 

1986 

2 

64 300 

5.4 

75 

4 

2 

1990 

1 

65 100 

5.5 

75 

29 7 

149 

1986 

10 

260 700 

9.6 

286 

298 

149 

1990 

6 

245 000 

9.8 

334 

299 

150 

1986 

25 

543 000 

4.3 

520 

300 

150 

1990 

32 

546 200 

5-2 

493 



iiiW: 


: ^ ^ ^ :•: o ^ Aw ^ *' 


•* ! v »''. v! % • ;• ;•;•;• % ; 


»3#UJtt.£ : F:Wrff2. 15tt^«7ff*l»«-'hi?#WfT&£, 

&&*&&% 1986 #fu 1990#WW^St«ffi*lg}S^fi*fi. 

tp,ss«MftT^m^w= mn&m nnw® saffian 

IrISc 

&m 1.5 m— 

1.4 

mffittigwsrftatTtfcKo «*i.5is#sHti^?3«fi«i®s-it 

(#»**«+A. SBftftjfcttft*). ttftl!«ft87!Ifta£H*. *m 

^Wjaaj^twsa-atiihfii/SKtfcftt^BftegsMs^wttBiJcjgs^-* 

is a. ^ik^xaaa^fe^^^^MRfnAifflM^sijwwiiEo inft^syw*#, 

rmimsm* mm®mr.i'Vt&&, smtmnmm%tknn^ 

ikmi, mmnm-, 

m 


* 1 * 








m, t-*** r#fi^ww^»i5±M, s*«h 

S.^W0tlBjf??'J6 ; Jil'W^fftli>HJyi / F^' J ffi(!SiSj^t F fW.^WXM, <h iia 

WWsrEWa-tfrjgfi^ 

fc£&Wc + 0f 

«*#«*****- j-ft, m 

iPt&fttflA*r;*jafSK mri±, 

*r t Jtfti£4*s«« 13 **#*&&«*■« 


1.4 




JZ. 


>N. 

/li,' 


fliJBtpSUIS®^ (Sn«¥i£TAffj*.f^) HrA 

(causal effect), S« ft AlK£ t $*£ M**#« 

*«»a. 

Xfl!!5&#A3i (ceteris paribus) -“Xltil (ffli£) SjRftl^A 

flnWSSififc**, #«** 1.1 »« 1.2. *B.i£4*? ihft£S8*9!flkit 

flj o 

tontine#, 

w#£e= tm, 

« Wlt^SflfcH*-#$P>ISA, Xfe®p a u «lf/rfi§ffiAA'*» 

$—#p&*#a$o 

(Mi.2) +. (#^s$#ires*i^sro) a 

$Wff« K^-^J4?RigiJiW.T.^lW*j«®A@e *P*SJflJf6&#0r : t&ftfe 


12 ► 


eSF«?»>*44 - it- * S' .SF *> •» ifr: 





IS 


^a'liwiiti' 1 ]®, 

££»*;*:fcuSffl*. SfiffiH^fisfiCT.^ 

—w is *•*;«&£, Ms^PSKfffBr -^»jEM$tt#*»ft*xiswf5 

*#**»***. fiffW®fn##®«fr/fi^SF# + WSS#«WfW^*£hJE 

WIIHS, 4:a#l-fifeft», fliffJ^F&ft'fflfffajb-fiL fin 

fcfcfcfraaw**, ®it, *»««- 

~'i'&#fa£&. #MJm«SiJ, ##«1t«T. 

ifc4-#itBffJ1|5Rj£ft£l&*»J¥iftoM#L Mi* 

&-.) mn&¥ -^m=f-. 


-W 1.3 

:m% [W-bfeS-n* (Grilichos, 1957)] # M 7 «\ $L 

-iff , 

4:H*.-l±it£***fc«4:-, *.#*.T**ifcfi—#£*, i 

£&, -ft *}--£&i&jfc*’* i*st 

*&-5**G*4:rfli**j* 0 

£^2i, 

T^: *■*£!]«*&**.$"*»]f>], 

&‘ffyu *fe®tfa£. 

-sp •&££..&,?& #Bt 

(T>y)’5fc4r4«4-Ait«*ft#i£, 0 #c 4|2t, 

•*, fll # ii «& fl-«, A tt Ji * -l± o 


•IfitSTG&ft. WW' ■.:?-£i$%m mfKf,-#.*?* 


* I 9 


i 1 - *& s* 9 *7 1±tf Jf M Xf # {8 


>13 
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Yi. 


Wi.4 3&JSSWW0J8 

13ft" ^jfUf-*^,, 

it^f«l*^£:>'#£*A*&ikii#*ifa: *»*A&*+i4#-*A, * 
it-feiS.ii>^—#2. £ A? «L it * ^ «-f-- 

#, it^£-A£fe£-#*3itf R*. 

IS-/X.T, 

AAnT^Sfc&#-##^i+)i'l^£;£#-^£J£>ai3.£:& itA 

*A (&£# 

as******, t#ff), *^£.**Mn^x* (miiiSBt 

#A*F#x-liQc *fc -at _t -tfl t Mi , =Jfct JJ'JfeS'J r*i , 

ft i If-*UH«-f *.£«&£:> !£#) 1.3-#, + 

.*&## (*.i#®i5**±ft.rt), AAB* 

PI#, *2*##,&i*.ifc'i»|:it'MU.<- fj 0 
ita at, 4 in * iiat «&rt-«.rit ^ ■«,,, 


^r^-MW^J-TAin], Ml.4«f>»i£»^lftJfe^«rfiM 3 
SHiWJS*. $tf-B¥AI®m«s&£&£«ll*¥, £HA±t&^S$l*] 

II, **-+*« httN«. SnM-AAB#*^*^, ftfltft7*TttRtt 

it 8#MW«W. 

f^ffif/L&W-ASA, fas® 

« ftJgWA-fiTWIfA, ffi'b , ?S?lfflT'fSit«WS«fe^#^$ff<5dTKiaffi u 
AfliS#*i A3S#irW*Y-, 

KiDA^r^Ai^ffiKBtfBJ. ®fWSPSS«Wi8^WAI#@WI8«Sc S 
iit, saw^nTti^* 

as»ii. -A'kmux'j, 

gg^frmto *^aAwiE*wai8^wi5f, flfwj&fnxatsesair 

&ffl 1.4 ttiSMif, XftgJ»*i / hAtl*. £0jl.34 , tfe'&*!flaw 

0jf o Xtt&E&ii*hi?®*, Hit^^WfifflM. ^ [if, WlM-SM 

yfumxmimit, i.3+w±***ffifeic fcffainaMs*# 

A^/[)4#4i*SE*Wj!E»WSIfW«iflMffiS^f51ffic &¥*&#. *f-*& 

- ;t-*a** •* w 



m i.3 fp^j ks. &m 1.3 *. m 

jcM#^'^^Bitn^ 0 'fs/i, 

±*k-&#a&!fMiftJ«. hXffflrt^WSES, jgFfWWif 


«1.5 &Sttttitj«J*S3&WI&lfi 

, ##<£%£%&-in 

f^i ji = $L$-tt$-t&$L&k#rX£-M 

jLizn*!,-? 

*p**&**£-TflM A? 3-#t4li£ii'M®l*tt:5r5* 
£ : *.*jf5>N^ifr4^*4lp*|SI f lO-Sf-t, W'A&ft 

*j*iFt&$*t*+*;fr* *«$£*]*? 

4Un-& ie #**> it i*j;£, 4Un0r.ft&3')tf #**±E 

*&$*^*jm 7 **# &*■*#:, iun^ ^ ■r^aa-^ 

■i-iMMi!-®*]., 

®p'}'#t-, *>*. (ft-Tft) -*****>M **#*«*****-• + * 
if?#**e,J|f#8**l*, #£, 4L**tlitt)*8**flt;l#£lfr'IMt#c £ 
R=±, ##lt'M*]4Stf *iir*.-;l, 

^ iflLIf -f :& A. IH W"eft»S W ( simultaneously determined) Ji; c & If] #-& s£ 16 

+ Ji|-3feJtAf*i4fl'H* e 




«1-6 *ffii*fcfls*jfc2lkW«Mfi 
— **^hs’-t ft *>«.*$&*«**., 

*■ it'MS]*’?-«£•£#*# If* Btw 

**>]*****<««) Ti4#«f-£. 

£ 1,3 #•* T + 

#;& tfj$• A3$-tfr#"A# , £ Jt-l&i S'] A if-L$r^-k. ft , # 

*.*#***.,) 4MTT^£&Jk4*teiiHL 




fa] ^ ^ 16] Bt j'e] ftjf 7 3 Hf l' B l H 4t 4* T 51 & * # # **- H «£iL?h, 

*., *f «sfr *»&&;& « & i& x if-ft-# # tf, 

{-.a.**?—**te.£|fr, ***£■&*. 

«#*fc s ) 0A, tfJMfcB?*#* 

*UQ T i* •& & , 

if, f*, + *$■*[•:$- 

Aft*# 0*. 

* # -ft i& * « « f - *i # 4a 4* o 


tt&fctffctmflfHfcfTlfrlfrc ftfFBP££ft/jfc;t -0J« 


«1.7 SSWlfiift 

f-. •&$-tfati' ii ]-fcAA3>M, ■#-£&<$&It-, (l) -fd-ifett 10 000 

Jt-fHMfc-f 10 000 ** ; *J73*H. i**tflF*]i4 
10 000 **, (2) *X-4fr6*Ji4?K4#- Hfrfcfc-f- 10 000 **), *17 
3*^, te-e-ft^-^3 + *c S«*fMJtf-tf #**$#** 

.£A.&4a£, is.ft ■$■&£ £.£#], *f-f $ — & -f 

3 fli jL *£*>!*.* •ffr#-, %#>■&&. #)*#**. #&&■&>& 

#wfc e **<■«*&. a«^^#je8t4t*>ii6^^#a*#.^ffr 

#■, 3fjj4 3 t^/&I#^iWf ^o HA, 

■fUa#££ 11 a.^a**$^*** 3 


► /h £ 

&:&*£*& + , SflJB^TfeTti-ft«S^ffWiW»W*jeB 0 if *r fill 

^ • •»+ * & * & Jf *ft j kkh&x 





fnf£*A«£fW 

mx. uRwm&m-mjr-w-. 

*$«¥d!*, ffiSB-«MK, i+tt&^«$?P;&K1NS!&M&SFiiS! 

fe&rtmm-ikm 

jR»M»5h 

*«*«&, wh*#i**. ai£m«0«**o^?!]»js, ftssita 
jut#, ffm^#mmtwm%imm #xi? 

£l.4 u. & Miff 81 

T, + “Kfcfctt**" 

raw**#. 


jy 


^SF*J0 


-££&*«• 

mm¥, 

Bfitflttff 

afiiWJ« 


* i * 


it**£y*#*J# m •$&*#•& 


►17 
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w« a mm h-m* m& wsai, 

w, j?rBiaffj*fcw* a, Bfncff^ssjfeg^jgart^o ft 

m2^t. 

«M*fTt-fl&aFfrWigj £ 0 

ftig3^«4#, 

t, sifr-+m±M****«flw*«P*w**o ftisMisft, 

si 3 #, sfi'jffi^^^ftwasft-^ (ols) 

xn_t, jfu*JW 

± 1 : ft&i+ti #r t S9 

ftSU 5 *ttifc7 OLS fittiflUtm, MX¥t*J&mimMo » 

£00g*£lMia&MlE&#TO, 

msssmisisl mm, ft®7$nij«»r 

wras, olssem-s, ft^moLsw- 

witr, wwMMJmfc/jvrsis, 

afnft^9«®^A^w—tssNu, mats 

S*K OLSttft*ft'^ft 

S. Plffio 


20 ► 


. it*****ift: 




2 


ftM^HUagEM 


SMB, flf#0!a*S#f^*giatfe^ffW-jRX^a#ft#^IR14, MS 

^3 o 




-+*»»****. X**f#.v, MiSUtmftytoft 

K-rW^fte SM£ 1 # + in£7-S#J7, 

Hi, Tj&ftmwfflfti j»£$/J'fttttXilf. j:^3£«TrW^«i j’SttEtf] 

«ffjs®itexxiRis= t^fe, K£$wX'$ 
*£i«js:*r-'HSi0W£*, jP£«fn£#snH*j8£{fe®*i * mas?e? 
H_, y fn* »B«£££:g#Kj9e? ms, 

► 21 


12# » j# ,§m* $ 




y Mu (ax&AafjjRfcftttafett 

it) 

?iiffjHlWilii' I ?rtJj£T>' #a.r 
JjW& 

y= p 0 + r+u (2.1) 

juts*!! ( 2 .D ■<-%& r -+*** 

1£ 1] 15 St ffl (simple linear regression model) i, B .%) "b'ffi i*5 'I'-’3i # r #H _v 1$;?, 

^ (2.1) tQ'MitWtX.: [ “liw iitfflWiSEXJTASB^mfUf ft& 
(Stigier, i9S6) 3pf0jR Ji S5 town-m , 1 

« (2.1) IJS£iS#, ,V ft.r 

$’.. .v jiM (dependent variable) , MUSH ( explained variable), 

0f"].EiZ3£:fc (response variable) s fiSMlMStS (predicted variable) S? # EU5 ^ 

(regressand) : r WS^tifl (independent variable) > (explana¬ 
tory variable) , (control variable) , B5Sill7C ( predictor variable) 3Sc# 

015 X (regressor) c \ .r IS S ftt tit) S 5 (covariate) c J “ES'ft” #U 
m." , fcWftfciSfiaHftW “l$ - ’ (indepen¬ 

dent) •mifmmtMmmVl-SBt.ZfoimSLA (independence) m$i*M (ML 

“is*?#” m -mw **«*«£**». -»&&" n 

-mr b>; x $a*££##ftg'rH'jzTjKi u 

w “Wiix” £**B<Hit4ti3e& 

*#re*n. £* 2 . 1 +. 



m, - x wimsys 

Me u 

(2.1) >fHxilSIWS#5c*o Mu'WJMB* 

SfcSftS? a HP 2>« = 0, 

^ fffH-H-mM. - ir*« /T :Jt ,* !?• : K ft *1 I* 








a«=o, HA (2.2) 

HA. .v WfcfcttJfcfc *\x &«*%, u *% 

•ftkIS f<4'’A!. di .v fU '' fKJ A ^ -A A &*j£fSs#SJ (slope parameter) , ftA/l 

«|8g#fi (intercept parame¬ 
ter) da tfcfl-b-flfWJl, 


ey 2.1 /'ft to ms 

22 1£U£ A A 4(i / di vtj & T fi? -4! «T & K.: 

yield = do ' Z fertilizer < a (2.3) 

^AftbfiS#*, *** /?,. «£# « fc*7iiM».±.£J**, 

ft®** 8 *. ** d, A-t-7 !£.#*+A ife-ttf 

$ "ft : AyrelcJ = (i ^fertilizer -, 


912.2 -twttissg 

a T $ $ A ^ " t- A. X # A -f £ & # T «1 & f A -¥■ A % #_ 4ME iHW 0 £ 
ra# - #, + fj,«/ur + (2.4) 

7 +**#£*?**'J’Bti****.. 


(2.1) .r ‘e»{t«-4M!fc 

gise—tt*wfli-f-*, «iHasw*£5#jssiaui»0$. its 
&, £--=¥W«Witi(r-¥W«ir5(tT.Sfw«tfii*o Kfn#i£2.4if^w 

fiB5KWl'5]MS, g£?S (2.1) £5BMIIEikftirmsJ£T .r SnM££ 

X« (2.2) U¥i » + »K 

di .« *ty msfasta^s^raa 

-1^#*?. S*fr. -f&idjft. 

s^fluisiBtx^ie^f^a^fliffeHSf, nm\ .>.■ /i:£(ik-&4* 

,E5p«-fn^gffi2.5 

MxZm&x&iJBimfutt, tmhx ■wwwtsfASAJ) 


m 2 m #j6-ej i&msa 



■« /?,« w*« fmnu-asw- 

.'• *u« . mizuzft 

di-^-Xf- « &5|g& = MSSfifi « MT- 

EU)=<) (2.5) 

flittl (2.5) ».r fti**, M&fSMM2iftW7 

A#+i**#i3S*M$.Mii, wz a.s) 

40H2.1*, n inffi m 5n ± « ;e m a ft m ft a aA 
f-JftW/rfttftffmEftAfg A 
S, AAA- 

*%*, iumfti£*{§!!K, iSttt-T-»JM2.2, ffcift££JE, 

(2.1) (2.5) JJU„ 

«fiix w^^«^ai±«5£, sisw'Msm^st 

MifcSft## (5c£fUttJ3mW-£ B), 5Pm « fa-r 

*«£. ti<n.8tfi#«tt£*, *7#(i r A® (2.1) 

(j&ts^rffi***) «<k;e. 

mthT-*£. imznz^is. &*H*f§***R£*:st « Ax £m 

*, fiSSisrtgS J- 09®»ttsnitt.r 2 ffl*,. (#*LB.4 *!#)&-•£#$.) 

x ff« fftWJB 

(S^djf RZ. 

s* u «3x tfiuntnmwittiiiimzM x mznm « » 

&#*&&, ftftftfft-tx®, x BSEMffiififtS 

MSJl.t-Jfl^Jffil (i£¥*9) Ho jiKH^Kjfi^RW 

fit. 

E( « I x) = E( u) ~-0 (2.6) 

£*, (2.5), %-£ (2.6) 

Ji '-'M'rMlll/E, A f$ I? ^ ftl^ fifl$ < 2 ero conditional mean assumption), 

iisteia. * ta, mtt‘£in& 

u W14jfi«4? 0 

itmX.Z-T&Z&ttM** (2.6) MMMii-t, %mti£ ffifft, 
3P&, 3 (2.6) *F±5 

flB* *■¥»£' -#M e Min. iDSE(< 26 i/l 8 )S/Kgrr-tfSa 8 *Ptt#WAi» 
w ¥*Ji£A, E(^7l6)a^fifr^.§iS 16 ¥tf WAKftP^tg*. JP^jC 
(2.6) it*l*l?iiW#SISiai» u *$t, 

24 fc . 

6ff»#i#a • H * ^ /i! * 5- it : * fti.01.rt 




2. l 


W'aA (2.6) (¥-9*#. 

ft iim ^ ® >r> pi in # tfr ;> i j & m is.+, w w a s 


n (g 1 4. * tf, ft » fe Uw) ><- >t -> !h *5 * (attend) *5 J> "ft ^ J* * ft £ ft 

W:f.'S* (*=*£«*): 

x'or<? - £,*, + /?! 'Attend l » (2.7) 

( 2 . 6 ) 


/-PSEdEfr^J-r-^. 

(2.6) |fc|£g$-fc. jRflri. 4 p$®£ 

U MW/H* 

ift'i£$. & (2.6) fc7 t 

(2-6) */?, 

(2.1) jf*tJfflE(«'.r)-0, f#SJ 

E(.v .r) - £ 0 + /?,.r (2.8) 

(2.8) M/J^S # [El !)3 Si J& (population regression function. PRF), 
E(. v !r)*j- 

}RSlfil&$ ,3, iPffl 2.1 JjFf/*, j; ft, 

E(.v I .r) ;fy r t''ll' -> 



■ 2.1 jwattiSF. iji*) 


► 25 
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MA ( 2 . 6 ) mu. fa + h* 

*«!{** »**»#- tiLtX.&.iSl.& yW.* ffftftff#- * «.fi|i*fttt 

«»,*#»*** m «.r mwttiftft- n in mu k- iv*iflHRS( 2 . 6 )«j* 

*t & *n & WtilK S'Mg-.iM-J 2.5 


2.2 #ii^/J\ — HtjitfjJt 


&rli¬ 
ft (2.1) >|'M#& A W ft &'Ml £[*]«- A riS^Jii-t-SM, $ fl'J 

ffi* « ft#*, ±hW. (2.1). 

\. = ft ' + «, (2 - 9) 

®5£*fftfiT ffflSdUA t.3I, X, 

ftH*, 

#0i|*ift. U -1'!|$£ft4FflH. .r,J&£JSh ft^lftA, „y, fi£lB » ft 

tiffin iu*afnutft r is t*EW«ciB, «-i 5 c W 2 . 2&&7 



12.2 i5+*«fttt**i'&Afttt£H, iaxja#Ei!ia 

E( saving* j income) = ft 0 + fa income 

4fitl?2t 1 ftAft.&#lH|fci't 5 , Tiiii&Wisk'Ai. 

mnwmwm wic 
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ti W #■ I "f if M • :r # *> /* -? ?<* .- «F ? J'. * 






mm ( 2 . 6 ) wisrt#. was#.*« yi^muLw&^r h 

itt. «ffj#pj. . r -ft«^f5i«») J -i*f: 

HU) 0 (2.10) 

Cov(.r,r<) E(j-i/) 0 (2.11) 

& (2.11) (2.10) rfl.lfeM. (Ifcjj&tfttii it fate® 

EB .4 *|VJ J my « ft *£*, tft 

(2.10) ftlhft. (2.11) 

E(v-/)o-,Vr)-0 (2.12) 

m 

E[x(y-^-,5,x)] = 0 (2.13) 

ITS (2.12) fttTg (2.13) ffiiUTtf&fc'f'lft (t, ,y) 

0fWftfn38i^#ffla/r-|f. (2.12) 

»A'l (2.13) ig*«fn^3ft*+/9 u ?D/3, **±. TB 

t&m -*m%, it* ft ,m ft mm 

ftAg (2.12) »jj?i (2.13) 

«' l iU-&-&.r,)= 0 (2.14) 

. = ) 

- ft -k) 0 (2.15) 

, - I 

a* (.a C.4 1*x**W»tttf*»WWIfc*) a 

HT#*?1 (2.14) 

J-ft'ft.r (2.16) 

jttu=f v = « ‘^]y,£.v, j $r, atmaju 

i 

ft . .v 4-11 .? ^/J<£ij /§o: 

ft- .v <3,.? (2.17) 

Silt. ‘‘fSffJfl# Hft V fQj-, g#&Sfc!&«f§8J«ffi 

ft-t+fi ft, 

(2.15) »-' (IAI#'£*£Jgnfl*£ifc) (2.17) ft\ 

it (2.15). 

zl]'•,[>', - ( y - ft E )- ft.r, ] = 0 

> I 

^HSrigS. St£DWJ 

S-r,(. v < -v )= ft^-c, (>, " ■*' ) 

■ - I l 

[ML (A- 7 ) HI (A. 8 ) 1 , ^ 



.V 


-G- ■ y ) = ~ ){>'. - 

i i * i 

Wife. US# 

2(-''. ’) : >0 (2.18) 

ffiit + 

n 

" *)(.v, .v ) 

jS, = , - i —;- (2.19) 

X, - x ) 2 

• = I 

H® (2.19) *** .r my (tm*Vhh-£5x »#***«». (IffISCo 
»- 1 . 

e(>) =()H (>>v(»,a) — o n-f, /?, x MX#., 

x fl.y £i£ffl£. WA/j,#IE: SD .r ft >■ £ 

/?, tt*m = 

( 2 . 6 ) warr$si)3jtrfu ( 2 . 17 ) fnse ( 2 . 19 ) e 

+ (2.18).. j*/l 

¥xmnMfi-4kM£' «***♦***» *, * ( 2 . 1 s) 

SnMS (2.18) 7 $jl, 

mis. &4WL*k®H (H* .* 

ft)o Min, 4-.v = tt'Q/?e, j. = educ, in S -7 A 7 \"i 

(tttfift^- + JB.Ea 2.3), 5t ( 2 . 18 ) 

*jt17o 5$ (2.18) SfcM&figa. #M06 

wage 


0 12 *>d«c 

S 2.3 Sttgrftffii, 3W^MCi = 12W«IiStfftWtt»6#^BS 

28 ► 



&. 0r^=)ti*£i . rr * a .-»■-# # <6 ; Sc |--t *5 .« 
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jK (2.17) (2.19) JjFr&iilftttTf- mi/A po ft w*a*^ = * 

(ordinary least squares. OLS) fiV ii fj T ffl i£. y l'' £ $F-, Xf {i fnj.% Jg Eft KM 

^*'4' ,1, 5eX.vM— 

.v, — /Jo + /?|.r, (2.20) 

r-r, fl.f«{l']X-|y WffliiJffl, *J # * + «| 4* - ft ft « 8& 4' - 7 ftf ft 

{ft, $ >&jMJ8MaS (residual) @ y, : 

ft = .v,“ft = .v, -&-£].r, (2.21) 

( 2 . 9 ) +SSIJWSS2F1PJ. mm& 
2.5 f-R*,1 ffl2.4&/ft 



EB2.4 

SHE. {& ffi ® ffl jfi # (3 0 #n /3, (sum of squared 

residuals) : 

1>? - Z(^-^o-^^,) 2 (2-22) 

- i i - ) 

Jm (2.14) fti# 

g (2.15) (2.22) (j9 0 , tT*§ 

(2.14) (2.15) OLS farHSM — Sft3H4 (first order con¬ 
ditions) , (SUBS A) e iAMBKlit 

*aff] n m*nii, oi-s u.i7) as < 2 . 19 ) nm, 

-yjitT oLSKiaffifcM^-wfcihs. mmmzi ols ismssi 

(OLS regression line): 

5> = $o + $iJ' (2.23) 

► 29 
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A> W /?, (2.17) *J/r.g (2.19) ffiri.y, g 

ft “>— ffl", (2.23) ^Syftffi;MfR£fti+{I = *ft> £ 0 £ ^ 

x-o .vwsiiifi, at 

*!£, £jgf]««i£:* (2.23) 
* fgtf^.v ttDIttm. M£j8£Jit£i$;*«#iec A'S 

(2.23) til ffi nL l ffift & ID !0 lH IS (sample regression function, SRF), S f-} '(/ 

*,6W:[i5|nS«E(>'|j-)-A t ^.r W •1'#*flrtK .& HI lid afi « £ W it 

t¥^ c ( 3 O^W,^W^Ki#4 ; i??h^'S(2.23)+Ai^l^K^^f«fiSEr 


asmsasu x wa$it t Ham 

25'-i?,A.r (2.25) 

-t--r (:fcifeiEft), y MfOIJ$ 

ft. 0 

SfllSES^lfJ—Sfallal 

We ftfnsiiittfg (2.i7) mjsm (2.i9) 

ttitfie 

ftX&fiftWc X&, ^JSMl^MafilsIiQ'l'^355* 

g(t<j&W. R%tin4<-xiM&mg'PkMM%:£,: 

/i: 2 .5 t?, ( 2.0 m 


« 2.3 (CEO) MirTicftJfrft^SJfi* 

*t-f dj CEO teAti &#., 4- y (salary), VX 4 4 4 4 4- & ■. 

*P > = 856.3 £^4^^856 30031.4, y = l 452.6*.d?**F*.ai 452 600 
44, + (roe), 

(%f-j*13&$-ik.Z<L%l&i&LK&-£&'4$:f-tf]-5i,-tt c ) #J*>, roe =10, 
*.**■*■ >*#**&«* + ;*. io%o 

36 -iM Jk<fr*» CEO #*■£«*$ * * , 4.ttTi«4l£. 


salary — /?(,+ ^, roe + a 

****.£, *>*«#.*#* 1 

3d-fte roe flf^&'niOfr /?,>(>, 

&4S& CEOSAL1. RAW -§- H 1990 4 209 <s CEO tf-fSr,&; i£t£4f:#4 
M. ;iu. ? i« W j Week (5/6/91) t £ (f W -, £ii4*f4t, CEO #} P if} 4 *r 4 
41 281 1204 4, &&1A 4223 000 4 4^14 822 00044., 




1988 + , 1989 1990 17.18%, 

it $■ $1 % 0.5 % *» 56.3 % , 

t'\ ffl C-EOSALl ■ RAW t It# , salary ^ roe ^ OLS ® !,'3 SO. £ 

salary = 963.191 + 18.501 roe (2.26) 

:<:i &H2-, Jfl .w/ary £ £ * i£ A 

»f r«—0, 963.191. + 

*.if±, ^21X4f-f963 191 £>t, # *., -iMO & # # # * $0 f® Jfc $. it % 1& 
roe 6^ 3L It. #| Ji It: hsalary = 18.501 (A roe)., # "-fc. 4" ^ if .A &•) 13 

1 , IpA/oe-l, AltsfcA 18.5, &-4t'aL& 

18 500 it B#* (2.26) tt*#, flfMft *+ « lit -*5 *5 & 

*•*,*,. 

I'Jfflii, (2.26), lUO ^ ■?&.* A Attfe tb roe |t ^ T«] {i fft ^ f)! « 
It, ®i4 roe = 30, up it salary = 963.191 + 18.501 (30) = 1 518.221, ^i± 
^50^ik^o i49f / F roe = 30 -i8»] + £&l CFO 'T 

&#1 518 221 £ rt, 0 * ? 0 ^--4 -^»i5j^7]c 0 14 .K A-lMn W 

OLS®')3«, (2.26) fffai'Hi., ffl 2.5 ffi i 7 14iH£it3S,, lift-fett 

i£%&tiL®‘i3g>4kHsalary‘ roe)-. &itl J- »T Jfe # & PRF A 3- % it . 0r s« 

*.$***> SRF^&ifcFRFo —felt#ftPitt© !*» 

#S. it&®'!3g,fi' s riit.4£it.Z-it.&}!3lsti., 



9 2.5 OLS E08 salary = 963.191 + 18.501roe W*JSWJftft;H0gl8 


m 29 


m M & fcM 9 


>31 



0! 2.4 liSfatm 






^ 1976 ^7# & #-» 

4- ,v 

= x*, 

^ # *J‘ ft 7C 4t-i- ^ ft 

f- 

4. 

-foiSL 


= 6.75, 

U'J^.iT'Ir'J'B^X# j& 6.75 

k 

ft. 

4-./=itir, £^tH) 

ft4fc- 

tf'J -JlU f 

ecfuc 12 &'£A7 i#j 

t 

£t 


5 -9U 

-JtA. 

'M T 

1997 ft# 16.64 £A, 






WAGE1.RAW tW##. * = 526, 1? S'J T ft # OLS ® ila (A# 

S? >/3 & # ) : 


'- - 0.90 -i- 0.54«/uc- (2.27) 

11,. %,t£. ~ 0.90 — 

f A - 90 £4% £i£>h# 

8 4-tHi, tttfflfajtf 

7 a Jj 4f #. t tf-f —'Ml it 8 # A£-il, ffli 3!'] A ijf # wage = -0.90 I 

0.54(8) —5.42, i£4.$ 1976 %- & A £ ni <H) 3.42 £A,, 

A. (2.27) $&£-***, 

54 £4% a*, f T 1 -Xft# 'h at x f-i» >4(0.54) - 2.16 M. 

2.I6AA-, T , (2.27) £ tfr *5 

**** + £•#. -& 2.4 

f , £ 10 £ it T& * A *f # £ * * # £ te ijf 66 ii F.p & ^ # A &, 


ffl$g2.2C&’ ^S-tn/uc-S. RA (2.27) ftftilAf £-,?J 1976 ft # vi-& ft# 3.42 

*X, *.’£.¥) 1997 ^ 5-- ^ fft ft 4 £ .4 ? LS.X: fl^l'KIAW 2.4 **4 

51 ft « ?J # ». 7 f»1 « ft .£, ] 


« 2.5 a^s*fa^asaj 

X# VOTE 1 .RAW 1988 *£S;kiSUft 173 <k&%£%■&&■&£ 

H i& L S±J $9##,. # 7A ft -#- # rft .& ft i& A, A fa Bn 4" noreA /9 IS & A 
■S’^H:, skrA A && £ i£iL± t «r £ tfS-frX., 

tirT shareAZ.l’)'#.##? RtW'fy&t&tbX. (fc^MitADi/f, i£T 

A (n »r a a 4- - 4- ffi -£ ® |)3 431 41 £ 
**, -*H->teHi&, £#£$«#**$■*, 

5'JJflii 173 A *£ >fl ift 5>I £ if £ii A 

vdeA = 40.90 * 0.306jW?A (2.28) 

it***, 3p«.Mi4A A &# 11 *$ 1 -t-T^A, Mi4 

AAsi^^^ff S'lA-f 1/3 4-A #.&**:, i4 A 5 #£ 4- 3 *. £ * & 





4a£, 3&2.12 

St £i£#6\l — -^#] -f . •£ -S--£• ft ffl Hi4t- fr- "&■.*tit (Riddle and Hamcrmesh, 
1990) ^-f fc c 


2.3®" 

JO 


£;?! 2.5 4’. * 1 * i/iureA-60 (Bp 60%), 1£ 4 A A t ?4 #J W S *1 * ft A .# '> 9 

* tsaf-rfas? 


^-;±n 


&*«:<Hff8dT, (2.26), A (2.27) fllsS 

(2.28) *Wfc, 

ftJgisM OLS t 3fMJi&ttt7 

ytix (2.29) 

fcj •'MallH, dNMH&Kyttxiafi, ftflfiAftBStt OLS £# 
it) (2.23), H#AJ6*W-*ttWe«tt«nfi. @fW>'«x<£S (2.29) 

rm w-'Mes$a» 

&>•*!.* Wftfe, MSB, Xinm-jS. (2.26), j£ .vaiarv Xtf roe (Kj !"l !0, i£ 
# iwteA 14 sharrA ft 0(lj*£jit <2.28) 0 

^teirtliS'tiust (2.29) rj’tfj'R.iga}, f^fnKjfflS.&SSftrtlKSK/?# fo 

#4$/? |r atttt 

(.* =0 Bg* $-0) *tti+ V«I W36*{ 2.6 UfcH&afl'tff 


2.3 OLS 


7M, m&xsh&inmm, tfisM-£M^g«fli»t§sf, 

► jj 


«;* « *® mm# 





ms mm 


M + w j3ic £« j»o 

S/5,. i8»£Wi9-tfcai»M«l#ft .*» [ 'MJiU (2.20) §£,+,.-] *M>C. 
V, W^-tffl^-fiffftOLSWPna^J:. %tiM (2.21) 0r«it}W. -*5$ « 
ifc&SHBlR&W OLS$£ a, &y, *5 M&£{&;£ Eft 21 ffL a, &]£ 

w. y.i *n$ «, £ftw. m'Anmimf » % r# « 

ftXM'JftflSittflftSfl, =(>, flAAIISiHftft KJfM+ail#**, ft 

*«&«, &ps±»w- •*#».*<&*« olsiu-.. 


ft] 2.6 CKOtoflr*fB£87*l3®* 

i2.2fcttT CEO *t 4* A 4- *f ^ 15 Jfc fl'J #'J &, & ^ 16, *P 

saiaryhat, M A-0, A , Pp uhat - 


* 2.2 


U 15 ft CKO ftftn 

{SSiSII 


sesm#:* 

nv 

saia ry 

ialaryhat 

uhat 

1 

14.1 

1 095 

1 224.058 

- 129.058 L 

2 

10.9 

l 001 

1 164.854 

163.854 2 

3 

23.5 

1 122 

1 397.969 

275.969 2 

4 

5.9 

578 

l 072.348 

- 494.348 4 

5 

13.8 

1 368 

1 218.508 

149.492 3 

6 

20.0 

3 145 

1 333.215 

-* 188.215 1 

7 

16.4 

3 078 

1 266.611 

188.610 H 

8 

16.3 

1 094 

1 264.761 

170.760 6 

9 

10.5 

1 237 

1 157.454 

79.546 26 

10 

26.3 

833 

1 449.773 

- 616.772 6 

11 

25.9 

567 

1 442.372 

- 875.372 1 

12 

26.8 

933 

1 459.023 

- 526.023 l 

13 

14.8 

I 339 

1 237.009 

101.991 1 

14 

22.3 

937 

1 375.768 

- 438.767 8 

15 

56.3 

2 013 

2 004.808 

6.191 895 


#4&CEOWf*H:Aft>W.OLSW!&« (2.26) iffJiJti flUHtt* !>’ ; 

“w—tt|” *5^CEO*tf»t&4n^OLS 

®i)3^Ji-M^Jdti £ , 


34 ► 







oi.sScifitttt&'teM 


■J8 


tsrxzz m - **.% -r ols frt i i- {g w .w m < t # n m fo 5 t n «jt w 

(1) OLS8#ft#Wlfo'[ilJlt£MWS#W#'MJlB*.j;&^ 

&¥T<m 

iu,=0 (2.30) 

J 

& = -^-jS.t,, at 

pJ-wy.ni.SW (2.14) $*Z. OLS {£(+{& fill 

*tt h fn £, wttff *«**»*:?.) 

&XW.IJ i W8gSf|-£« 

(2) HUBtEW S*0^-r>fr^f+(2.15), 

!>,*,= 0 (2-31) 

WX&. (2.31) WSiiJij .r, aiu, 

(3) ,6 (f, j?) olswi^B^±, Ds 2, infctffnfJffitf 

e (2.23). X #&.r, SP^KSHiilfcA .7, (2.16) ftitf 

«iim 


J5J 2.7 I$*BgW 

*ff- WAGE1.RAW t^tJS, ES^AASiJ^ii'J-#, # .£. + .Hi + •]• 

5.90, A 12.56c ^.4e educ = 12.56 -ft a. OLS ra )a & 

(2.27). #-$]u-dg-«> = - 0.90 + 0.54(12.56) =5.882 4, £ ra 4* 31 ^ S'] -li'h 
Jt«A 5.9, f ttllJf. 

#o # -4- &61£T fflii A,.. fclMU/j 3LX-f£4r — -Mi. -#- 


v, 2ij®ieMmsfc- t 3‘£M#gfi<ifli. *sntBfltT*f#oi.s 0 
nwx.-^rft- W 

.y,-3' ( f a, (2.32) 

%ms,^ sp j- 7= #tt(j)*( 2 )ii«M 

*iiEWJ ,v r ?U«, ;£fg]W#*toA-l(*!^= railfcSfnnrWfflOLS^JEy. frfiS. 


► 35 


2 m ft* wm# 



36 




At X & “H f 0 (rotal sum of squares, SSI), {explained sum 

of squares, SSE) (residual surn of squares, SSR) 

WflJ) 41T: 


SST= (.v, - y ) : 


SSH 2 (S - ■>' ) 2 


(2.33) 

(2.34) 


SSR=^>; (2.35) 

SSTJB y, iisS&ffi, 2(0: f y, 

sn^M«-i^i^ssT, mmu y 

m- £ftU6, SSE #T .V, y), SSR* 

•ms a, .v asR w 

fn3fcS^r. @jtfc 

SST-SSE+SSR (2.36) 

ffi9U (2.36) A+«*fai2£ 

an 


NT 


y.-y) ^ Zj 


^[(y,- - ,v.) + (.9, - y ) ] 2 


“ + (•*. - >' )- 2 

, - l 

?l R 'I 

= h 2^Jo,(.v, - y ) + SO. - 50' 

i ) , - l i = 1 

- SSR + 2^jii,(y, y ) + SSE 


JqJMi WT3?jS 

- y ) = 0 


(2.37) 


IBP&a (2.36) «£$£ = ©saMflcfNeS^^, 

(2.37) «Jimfi<jgr* 9 ffufe. «ff]3S#fl 

rj: (2.36), 

SST, SSE fa asR tii’S 

(2.33). (2.34) fa (2.35) +£>2< & 

F:frfa^#ssT]$f tss, $*£*iff-4tg»;t4fcc 

-&'R'ffSI6 flL Hi# " 0 (3T h Ifl (regression sum of squares) "o — 

wmw%*a%£¥J7ft®m'tsmm.<, munm auuaftMiS] 

“«$!¥A'fa (model sum of squares)\ 
w “ « g ¥ If fa ( error sum of 

squares) " D S 2 . 5 H + UHl J #»il. 

RWM'TJS, Sift, (2.35) 

fa. ftJMKft-fftffltts; SSR fa. 


#* **#*-£«,* . v/**# ST #► 4M£.- JS'-tSfc,* 




rxf 


* t J & » 4/ «f> ?£- -ft M 2 * Sjj # a $ * r *Eftj$*FJfc 

*#TW$iv-. 5DSij^i|'^;!i-^»fI, nmww«fiOLS0BSsjtf« 
jflSiriSEIHS-'fffffl&r S«IH 

Sli, 

ssr***— m*m#m >-, 

KitiMHia. —^irjBrwaa^rffi (2.36) wia 

f"l|S& SSTt§M 1 = SSE/SST *-SSR/SST- la|fi« R-*l3 ( R- squared), Wtf 
34 flf f$£lj ^ ^ g£ (coefficient of determination), ffl ^ ?E 34 % 

R 2 = SSE/SST = l -SSR/SST (2.38) 

mm, S (2.38) R 2 WS-#3rjfe, 

EbS: (2.36) sra, SSE^nflgLt SST>:. 0f« ff 2 Wfi&fi&O-l 

ZM, R 2 W, ifcflilM'EF * 100 IS I# il] — ^ & # ». BrVJ. 

ioo r'- & y mftttmm'Gtt&c 

.ftp««**ttttA M - fc * ±, OLSttiS{ft7-^£g««-& = S3 
#MF, R'-=\r ■'N£jfiT?W R 2 tiLfiW OLS^fliT 
£, 0* jt, 0r«r£ (^#^«5#&OLSfaI)Hge±)o ^ 

£h, J? 2 ®tJi:y, ft.*, »#*«*«*«¥:*•. &*fc£ “K- 

+ (>J'I»L, r-f$ Rftl%£?T<- 

thr. 


0IJ2.8 CEOftgfTMPJfiS^fftMsIffi^ 

& r.EOJft*-tf®'M t, 

ja/ary — 963.191 + 18.501 roe (2.39) 

« =209, R 2 = 0.013 2 

&m$&7 MMUt# 

& + R--?* (e 9 -#-iA.i.w-f 3 .-J' 4 fc), 4 Un *T >il * J'J *f * £.^- 3 t ? ■>•£ 

SA*.***;*®**#*## = £*.*.: £3. 209 1± CEO 

+ , 1.3%, CEO 

98.7%a&ft*ife! 4: #r gltt ilf 9f 7 * '£, 

•#• ? ij - 3 p -4S a] ^ CEO ^A#*. i£>£0t£‘.fi.©j#-is} 

53“# ■f’t- 




$£. mfMJtf&Stt&gSSS*!. —tS-Sfttfill OLS (si 

iC (2.39) W^ n :t salary ft r<* 2.m£#fa&WX 

trW.-XSMftiffttif-! Jt#5FIIIJM'\£t«lfcKT* K-^tTWAvK WJ* 

'Jv ftififtSEft, ®*iU*1, ^ ftftj 


0IJ 2.9 i£#££?njti£$ai 

4i ft jfc iil & * *0 :7 «■ (2.28) t. K 2 = ().505 o frEtT**, fti£ft#ft 


2.4 




oLstttNS; (2) mrmi nmesssi^+te 

fflW^ftg#«JC*lA®iIal!H^#r't 1 e Kf^ A lk|®7£[fn'I9*?^»®5tf5] 

Ol.s f&iimMW^fo 

tm) ^rnmjj-u ( 2 . 39 ) «siat 

m- ft+w m * #d # sf r- isi *e 45w m ft * & ^ # 9 c a 0 

tfliSfta'ftit. OLSffiiftfi 

MEft£;££"U:(®m c ft#il 2.3 4 1 , 

#r7.< c ft saiardol ft W. 35 7E if W fti fr ft {saiardol =845 761845 761ft 
saiardol ^iiftft^#-!ftft£, BP saiardol = 1 000 

Wary, ffc 111 ft® £11 & ii ffl M/«r«W )tf 0 JO * 8 PJ T 

WWftitftS: 

saiardol 963 191 + 18 501 ror (2.40) 

«tnK£ft5* (2.39) OOOffifBP (2.40) ft 

w«iEfp^ R wau ( 2 . 39 ) (2.40) ««¥#*£*§ ra&ft ihsfn 

4 6 k. . 

• I, 1 - #/?** .- KKMA 



(2.40), $n* roe = 0, U'A salardol = 963 191, 0f lil fit! S'J SF * j& 
963 191H7C (2.39) S!J W ft ffl 3f] = 5U^ 

wJtftn i, sp^n*«Bf»fllStJttJnii8 50i||jc, a-^UffifllriiWA'g 
( 2 . 39 ) wymsm&ite&ttmc 


fa]a2.4.^ ffii * £ £-f-* 7G it # , 4-** salarhun, & satarkun ?f % 

OLS -fi it IS ^ £ 4? 


fttHSMSfeo Sn*S$fi*T ••'MMfcc-Slfcftftl-p + Mft -LfttP 

*7 c-IP4. OLSgjEfD^Wfi-itfi*prA;AJiK*W t ft. (&ffi«ig 

« CEO if 7X^-7 + , 4-c = I 000, Bp BJJC salary 

salardrl . 

a a is] # bt jy. * ceo m 7X « « t * % * =3 a $ g $ * h m a ft e h* # 

££fl-£ftR. r«*&t - roe/100 % roe « + x£ft»^ft«,Alin ^ - 

0.23£(fc* 23% M#5^ISIft J fS P 

gfll@a[JS*^H«ftBPffl1 : ft3CTf3l»*>!fcWi*|-ifco salary 7ft raedec 

SlrleliHfrt, #f!j 

salary = 963.191 + 1 850.1 roe*c (2.41) 

nxdec (2.39) + n* «*SrW 100 ft. rof 

Aro«l«: = 0.01. AUTg(2.41)nJfcl, jlH*Aro^ C - 
0.01,SP<2;A,W‘ t 3ry = l 850.1 ((1.01) = 18.501, (2.39) 8fcpTli(fti4i 

«m*sj, hK^m ( 2 . 39 ) $&sy2rg ( 2 . 41 ), &$«*m 
tuoo. mvmmxtijmMmn. oLs^^ftif-fticfttt^iooft. m%n 

*. *«g$ft**u**u~^***&r. *&0LS**fUfc&6»ai 

c„ 

(2.41) «wfee=0 

+ xSffi#*Sc R 2 WSXSm 

* 1 . R 2 m% y3U 

sjse^^ih, liras 

. k IQ 

m2* m * ® <mmrn. r 


ttWiSc 

fl;gKf#iS?J-*lH]!a^rg. « + W 

s^*s«^«((M©^u4iaMc snaut—** i»*i 

?, «ffjffi/hfl^xgxt©ff^israfT@ii3, #?yi-^teitia 0.54 [isi^s 

(2.27) J, H 

(2.27) MSSfiMSi, 54 

tfe^isg^i§AD7^2o^figifff; ffiaj$i.4F*r**#a:a 0 

®nu. atusaifiniffw—*r-waw. x$f*-fc«w#tfc»*tt 9 i 

«□ ms (2-27) 

ms&xw^e —'Hoib (fitt) tt«lT£-i£X$*ttlMUi 

log( wage) = /3 0 + {3,educ + u (2.42) 

1ob( •)***&»#«« (RLftf^A^mWM^.) tt#Hfe,Jn.*A«=0,8|&-£., 

%Atm>j , e s =(100*£ 1 )Aec/ut (2.43) 

j8, 100 $#SI ££ !«-¥** 

xs^ft&Bi^Jiiii; &it£, ms ( 2 . 42 ) 

®lfio (2.42) %tW' ^wage = exp(/3 0 + § y educ + 

u)„ u = 0Ht, 2.6**Hi* c 



S 2.6 wage = exp(/f 0 + p t educ + o), /J, >0 

fcit -^-asDS (2.42) w«s, fflflf#pua*^#j[#T^o ks$ 

i4H$i v*> = log(tmg«)„ OLSKJjs^ai5jin 




45 


bus (2.17) (2.i9) sai„ tkmz, ^fna 

illog( zvage)M educ M OLS ,3 r , fd /§, Mffi 0 


ffil 2.10 

*|*JJ?fl2.4ftP]tf*#, te^telogU^e)^ E ££, 4Un#*jT 
* ft * * : 

log( U’agp) = 0.584 + 0. 083educ 

n = 526, ft 2 =0.186 (2.44) 

*•*# «/«cft**JM 100, jfctfjfrJffcfttt 

*-•***, 8.3%«i#-lfe 0 i£ft.*.ft*#f:/!>riitft “J#*» 

£«4! (2.42) + ffi*|--&x if T4*tir 

-s-ffsij^-a (2.42). %ui-$x-m& 

#if ft g «at*7 0 #*']&. 

8.3%ft*J-|si:i#, it A*** ft 7* 

(2.42) + ft -ft 36 M 48-* ft t *, -fe Ik- tb T S cJ«c = 0 ft 
log( vxtge ) ft -J® *’l {i c R--f-:3';ft.-^&'f’##7;*Lftl8.6%ft log( wage ) (ft ^ 
£ wage ) ft $ -ft , &j&, **1 (2.44) & * * ft *1 & X IT ■£. f») ft 

fttfft4ft4**# 0 *)*», “*&*£". *F&£itl2-f-ft&lT 

-B|>* t^jk-II 4«*fct^N<HlLfl>c Am*£* 7 

+ #9*H**Ai**»jifc*ft#£-i±B* 0 




* 2.U c£on>r*in&finm«« 

4S.(n^r*y#i+-^^-f- CEOft^*3*^3ft4*«#ft**)i**c * 

4MUfl 2.3ftft.flft*iR , **!**, 

log( salary) = p 0 + /3\ log( sa/«) + u (2.45) 

j8,*.tf*-ft«-®*ftflMi c *3lHS*ft;y = log(*ikry), 0***x = 
log(«*s) , «#®!&«S C *J OLS# ft&***£#! 

log( salary ) = 4.822 + 0.2571og( sales ) 

n = 209. R 2 =0.211 (2.46) 

Iog(«/«)ft ftftflk.lt, •& 4 l '2-3 4* 

1%, CEO ft Sr ft 0.257%-&St;t4Uniit*W±tf ##-o 


aj7&S’6*&tf»w£s, m&&. 

¥41 


US 2 * ft #El8#tm 




#Xt»3&5£ifiSIWfil» K, 

ft, *r*s-&*» -. sfapmaaffi 

4 ffSlWS«E* cy, *#PJ&-MU *D!WA-e*log(y l ) = i 9 0 +/ 9 J x ( + 
« lf an ** in as/re raas an—t logCcj). sin^pjiogCc,) + io g (>,) = [log 

(<•,) + ft] + ft.r, + U u ,'£.% log( t,^) = [log(c,) + ft] + ftx, + M,-c (SPflff § A 

#*£. 3-&Si£ 

»«c) gift, mmiito&fa, {a.&mm$&Tiog(c l ) + p t , num, *n# 
i iog(.r). #.§.## x mmzmiSc£'ZXimm*Gi , 

«. «£&*£&$= g»'2.9^#ai9iatiifec 

SttiWiMSiU Kfn^Sfi^a^J(!liti&jS#ffl«tt«a. 0 ^'£&£ 

tc 


* 2.3 


*#»«*»**** 


«a 



*f ft W1B# 


.V 

X 

A.v - ft A.c 

xfft—t^fS 

y 

log(x) 

= (ft/l 00) % Aj 


log(jy) 

j* 

9*>A.v( 100 ft )Ax 


log(.v) 

iog{ X) 

%A;y = ft%A;r 


S 2.3 teft^-aajbrx*f ft itt)5?# 0 #^ttsm»$aJ4Mooft g 

tf&iujftfc V ;£t.r K(^5¥tt(semi-elasticity)o JE $U-Si 1H £ #*J 2.11 t fiff ift. i£ 
i« 4 1 ,/?! S yttx WWft (elasticity)., S 2.3 ,fc 


II 




E!B*SX^tt«IS.»ttlaI!HSSc #SW, 


42 ► 


&&&.&&& ■ it SR ft!** 





y-Po + p^+u, EI4g«* 

p 0 fo ft jiaittw.s-F > inf>r^*0i&MttiiPM?3i# 

»«fn^a»*»si:tt«s«j»^K#!io se#«fn«M2.7fq^2.8 *# 

/3 ft + ft -/ inc + u .Sffi cons S?, inc n 

> fax £ An fa® *&!.*««*# 

tfflc« ; F'fcMn»£.SC e 

i£*nj£(2.l9)M&SCJK;»S3L £-M£x@m,8n£®£i&$35oH 
»»ols 

#\con* = i/(.p 0 + p,i*c) + «„ ia*«sffi?efn^AT*tttti3ja«a!W«s 

#, fatsas r**««Ho an-i'ii&Kttasm 

+ tJ£®7 6 


2.5 ols 


tftfffl, -^»MJ65ttT-ttf>?^$fl'J 6 2.2 

v. 2.3^«2.4i?4>, #rwter oLsfstf-wft»tt®o 

#8tSl#«F?E0LS«att-»'ft® a JEft flft #»£&{££ S 4';H 

flew#ft A # A Wffiif*: 0 iS*^#SfnS9T?S ft fn ft ft ^&{***& 

(ffit Cfeg-f -suits'Btfe.Stlmsff'J 


OLS ft ^14 


tit* OLSKi^llittJFi!& 0 

#*, mw^tfeBiwwig^ ‘‘slk’’ *^wi&isg«£«##^rj5»fffai 0 

sfi~'HS;££*T&ft«So 

f '«S SLR.l _ 

Bgtjr^dMxBUHUI (Ttt) ««^*SPT: 

3' = ft+ftx + u (2.47) 

|a*, __I 

«2.-l #£W7-#«?* ftitffi 

. ► 

* 2 *t pfjfi.miB r 




m~ i5is. nimjm ( 2 . 47 ) .y « 

,r. («a#»e*M), 

SliW)ly*iMcJg*ffiT+#»A,. A. ttS'Jl: ft 

(jasfts c &5S-^j 

IBS SLR.2 (Bttflffl#) 

Kx„ y ,)u = i, 2 .-, 


«in#****#dl 

(2.47) 

>'. ~ ft + ft J . + “>> ?'- 1, 2, •••, n (2.48) 

«,££«&«w»«& 9 ia#TiiEJ 5 i (0**11, *i^A, i^i <, «m«. 
W, Hit, u, W^pTEMHSc *»#!«,• ftl 

2.3i?^sxw^^ a, vais, 

OT65fifflti#ftlnft, fin (2.47) SfttestK, M« 
(2.48) 

*Uffl2.70r*, %.* (2.48) 



9 2.7 j>i =/»» + /»,*, + «, WB 

fimWftMJtmfiifM. m}mm-t2Afi*ttMi'titi3.M^&n-Zl 
MiMSo aftafSAJE'EinASinffiSW^Jo 
IBS SLR.3 (?&#*S{S) 

_ E(wi j)=0 _ 


44 ► 


tsem-sfcjfii 







is *f lx,)-0, *fj!|f£tt i (f» 1, 

2 , •••, « llfijL., 

i*Ft-ife*a t t ) . x t «#£**#* 

*c#—*#$) t5t 

^7,, t 2 , -, A s#« t#*<e (&mmams.)o &£ggft. n°i 
ewm -tx-7-yWt (nTaai64i«, WHiiff+w*a), 

f^W .r,, x 2 , •••, x„ M'&fty ft# — ## (#£* n -@ 

«-^)c r, £(§>■ wx-#+, MftstTi-o 

£££#***$ #1 

in. «/ac Wfi. #£#S£i»4fc 

m, ^ffSB6#i#uptte. .r.sfweiriPRW*ie*T3»Ec -ms a 
f.( uix) = o, ip^ffix, «ft#iatn£f£#£St^ 

#*Wfl'*o )S:P££&Mi|££, 

«, «i, ®»2:Wc Sffif, ffl« 

£ SLR.3 

49 j:, ^#a^“SfcJ8.*fHrf, KfJRJS —tS$„ 


SJE SLR .4 (g£*W#*W£#) 

«#**, e$#x,. o = i, 2 , -. n ) **r*sRw#-s. as*# 


Sfn*# OLStti1-MW^5ta^^iii'l#iS SLR.4, 'KfflS'F ^)(x, - 

i * t 

j) 2 >0= ftflrteiuwis^fi.®*, a^fiswa*it**/Mi9. b^sa 

tfP*£*~i££c jffl*g£SLR.4*j££, Sfc 

■FMitw oiAttmtm, OLi&xiAitiktinttimft&frVio 

flffliSifcSU- £>(*- y) = 2U-- *)y-t5LWik A), pJW^ 
JH2fg (2.19) 

Xi(x, - x)y, 

/3, = ^- (2.49) 

2( x -- * y 
, -1 

E2iseftftfrmA @?w & ffittsaaisi 

#L$*= 

ffijt (2.48) (2.49), 

► 45 


» 2 * m Mm tsars 




ill*. ft'jm 


V(.t, x )>', 2 ( - r . _ x)(pa + PiX, - 

ft = —-5- ----2-(2.50) 

^ A 

MX X, = iu - r)\ (S** X, m** 

. = I 

£, n- 1 0 ) flffitttfetffllil*, 

2(x,. - J)ft + 2J(x, - J )ftx, + - x ) Uj 

(2.51) 

n n n 

= - .c ) + ft - X )x, + 2< r ; “ x )u, 

, 1 .=1 r 1 

50 ia»f£A0r*, |](x, - x ) = 0#_§.2J(x, - x ).r, = X ( x. - x ) 2 - 4c 

mi, 0,4 + 2 u- £)u rJ -%&n&ft®zi:.,m\ 

r • 1 

^(x, - Du, 

0, = 0, + ^-5- = 01 + (1/4) »«, (2.52) 

s .r ' ' 

sfi</, = j,- Jc m&Mvizm$, 0 , 

«ffl^S(2.52)W*iE,nrttiiEW OLS*S5«8Etf-*tt®o 

£a2.1(OLSftXtttt) 

fllfflS$SLR.l~SLR.4,^# 

E(ft) = ftHE(ft) = ft (2.53) 

*1 ft #J ft fHHfHfSWPflC-i. &B* 2, ft X} ft ft *f ft ft*# 

« 0 

«/fixwa». Hitt. ( 2 . 53 ). # 

E(ft) = ft +E[(lA 2 r )2^“r] 

I » l 

= ft + <i/.4)£eu,«,) 

j r | 

j = ft + (l/^i^EU,) 

= ft + Ci/ 4 )ift -o = 0 , 

SMeSjfilfflTTSit-t***, BPSIgS SLR.2 ft SLR.3 £T. §-t «, 

mws# cia u,, x 2 » -, x,,, 1 ±y#?. 


4(1 ► 


gt***}*:*^ . *f # * j* * * *£ : 




Cl 


hu (2.48) nm y - 

Po Pi x ■+ a , , A Pa 

Pc = .V _ A * ^ At + A * + u - p, T = p f) + (p x - /9,) X + u 

W x, Mfltt&ifett. t 

E{p v ) = p 0 + E,( p x - p l ) 7 ) + E( u ) - p v + E[(/3 X - p t ) ] x 

WfctBSflSfc SLR. 2 W SLR. 3. E («) = Oc {SSftffl&itE (/§,) - 

A. [ (A A)1 = 0, Hitt, E (/5 0 ) -p 0 = W±W4-}£#*t 

p„%\ p, r oLsw^flm, 


MMiZik, & -Bl A . tfSWfrilFftfim# 

«fl69#SgS, ®*»3IM8*A “JW 

w, .&#® d 

A iiD£ftfn*»lb*'"JIB«»titiftJ£®An]fce 

t#SJ MMC.l + 

Sift, ®iH?iS-1'®«XJ*fr#^MS/lsMB*ttS4li#«SM 0 IE®ft 

flit^aw, 3D#«£ SLR.4 GILS Wfaiffg, 

slr.i >• »* warn**, a*jn±-*Tft*, a*5ins^«5. 

Wo pTwaiiis# .v 

So ( 2 . 47 ) M&esaaiT^^ 

4-J§, ftfn®>J^lUlf?iJ^fftt5£i3feTBI«fll#Wffil$SLR.2c fiJSfll 

MJ-.St£*ja2: 0 $£±, WS««H^IESaji^SiRifi^.e.» + M^I^ 

ff#aKi&t¥£i£j&*Wo mnfttt® 9 *«» n $m6#58*n,»ft »r 

SLR.3„ ®SSLR.3ft!iifr!j®. OLSfti+M&A:* 
«« 0 l§H¥Jfi, ®*HLR.3^IR-Sr ( M'A OLS« a H3 

wa^ste^ifinn^/hM^rfeswiKj, ftflj ###3 

+ , a-4g ?( jEin*E2.i 

#JM»#0!0*fc£-?##SMfl* o StSift, ftfflftlEyW 

,r 65^?.S*ES®^#, V nn*XifrJ$-5x 


#1 2.12 

4* wmr/i l0 4Lw~4*i*j + ti+*&#££-*#*ft4t¥*fi;t£M 


* 2 * 




► 47 


±&.ik 

m InckprgJk* 

+ #£***$■*» *F*Sj*®’)3#S!*fc*. 

math 10 = jS 0 +- Pilnchprg + u (2.54) 

MEAP93.RAW £te7 408 »f & tfc•#-ft Sj t 1992—1993 *J J% 

i£®£t#. 4M'1#S'j 

marA 10 = 32.14 - 0 .3\9 inchprg 
n =408, i? 2 =0 • 171 

£^#=@£91, + 10 tf^A, iti±* 

(2.54) a t-lnchprg £4S*Wo JfcJi, u &£t£ 

u t, -e in ip-*r tt.-*§ z«c/!^ 4s 

*; JHiiltt, - 0.319 ■R4f-*tii't'#£tfl-?-, la-£ «) # •* 4* *. * it 

H *-.r ’■Tftj?.*!*#. 


+ . »rJ8»X*, JSflllRH* x *g« 41 £ = W 


OLS 


SfeTfcil/?, (A^^iftK) fl6T* 

tb3i^#®s»o ftsutrs]®* 

£,(» A,)4MI>M 

#»g£«#££#'E» 3 l E #fa,8PlSS£ 0 (JEPt^c4>Si|0W^ifeJ 

SLR. 1 — SLR.4 T, OLSttit#M;fr^=mtf-Wrti 

*» «m, ^r^ut, Sfruita •'N£«*3r#-#f 

+«*#*««£* i&'NRSgSftfK x **#W*W««I£* « mt&& 

—(homoskedasticity) l£ “#^11” fi$c 

IsslrTTW^SW) 

VarCu I jc ) = cr 2 


48 ► 


■ it *« HP* 0 4± s J*«4#.<5 



«i x ) = o 

fiy^SLR.StfSWS u W«a«, SLR.5 u (*& 

VJ.x%jkft) 3 SLR.5 H-f0r£;£W OLS*«tt, PIW.&3&, 

\*]um®.&ttTm% /3 0 »/?, mnmu&& slr.s *b 

r & *Mi 

js *ttJ®. a -.ftfMj£ti:S&3S*@lo *U£flg(g « fn* 

z B~\ U C^'fS^T.r, RjffcE( u I x) = E( u ) =0 .§. Var( u I j:) = <r 0 M 

SLt.tf-tftlS*&fc#;fcST 0 

HA?Var(w|a-) = E(u 3 |.i:)-[E(Hla)] 2 _§.E(M|.i)=0,<7 2 = E(n 2 i.r), 
gf Cfc# <j 2 *S u 2 B* E(«)=0, 0r« * 2 = E(« 2 ) = 

Var(u)a&SZ, (er¬ 

ror variance) lE "f'it A'i£ c a' MY-A’® <r 

ffi©SSLR.3« SLR.5 * M-fctfJ&ttWjfcff Aril 2? ifj * # # 

E<_y 1 ;r) = ,fl 0 + /3,.c (2.S5) 

Var(yl ,r) = ex 2 (2.56) 

&mZ, 

fiasco a—JG**ffi2.8*setu*, is+ /? 0 >oj& /?.>o° 



BE 2.8 l§5Af£TW«£@e##f 

5Var(iilr)«@f r0t, J* S*S&*:fr* ft ( heteroskedasticity) 

•54 (SfMSJl), 02jVar(«|j) = Var(yU), 0r IU KS Var( y I *) & x 

Mm. ^yf^mtamr. 


► 49 


m 2 » n# tsams 




55 


m 2.13 mum 

Mr#* 1 ] ft IT 

iitE( w I etiur) — 0, ii4- * E( wage ! educ ) = ft„ + ft\ed uc 0 * 1*1 # ft tfe 1=1 •% 

1ft £, *P & Var(inf*r) = ff 3 ^teftfftTT^-f.ii^ft* 
Var( iwj{< I educ ) = a 2 ttftftftfflo «)Xf 

**«r7'£ c ®ft 

#£T ** ft* *«#**•*> ttftftfcft, a*t*ft7*. 

-fiftiT *.-f-fttt^x#ft.£-iJ i \ 

ff*iltftnL««xt-, a. ft ft ■$ ft ft *$ ft* **&:>• 7 t* s a-ft 

3Lftaffl2.9 4.arii*., *,&. ftitSLR.5 *.**AA-*ft*ftfl*. 

*.&,&$ 8 ft SLR.5 a 


/( wag* I educ) 



SB 2.9 Var( wage I educ! B8 educ ±S 2jO 

*m§!:fr£fc£. FSMSST, 

S12.2 (OLSftitftWtt#^#) 

SLR.l 'SLR.5 T, W 

Var(/?,) - ---- = <x 2 /, 2 x (2.57) 

E^- _ -n 2 

r - l 

a 2 n '^; 

Var(/? 0 ) = •••„-—- (2.58) 

Eu- .F) 2 

r • l 


^ *&ffFUSjt{9& . •*-** .• «««B* 



! .r i, .r 2 "‘ • -r„; 

iiE^ mmm # var(^) jeji-'Ns^afe&g. ^irm 

(2.52) ffte: /?, = ft 4 (l/s;)^^,, m *Jft R&-' MB’*. ifilillM 

I • I 

0ria 4 ftd.-x,-- J E#£#BS#LWc K&. 0* «,£»«'& 

%jn (liafitfiw#) m 

a'Nf*. ntfn^r 

Var(ft) = (1/.^) z Var(2]^. u i) 

f = l 

= (lA 2 ,) 2 (2^Var( u ,)) 

, - l 

= (lA)) 2 (i,Vy)[S*?t,9r^^ i* Var(«,) - <t 2 ] 

> - J 

= * 2 (iA 2 ) 3 (i>;) = ^ 

r = > 


J_ 

a, (2.57) fO^ (2.58) "#£” &5t, £#£££1} 

S?SW#5S*££& 3 

^kltum. ff 2 «ix,, Xj. -, *„rWA*# r,w, 
nnk&x, vari^mXc B#»tfy«*njsE»B*«$#a;fc, 
ftit/8,sta*; %-ism, s$*w«#a*a», a*3x, 
inn*. p, W:*f£ 3 t£«'K &-&&&&&%. 

56 a#», «a^«ajE(3>u)fti^:isiflsi^i5o mm, »#sfstf-di 

/5 10 $□* x, a^rft-^M, aaw*aaa$E(yU)sspfi>m* * m 

.r, W&ftMMJlBo Slit, 




««rif ft «**, x =0 o «MttiK,TVar(ft,);t#M? !**: 

«* ix;>J(x,- - .F ) 2 , SJ.ftS x=0H*#t.i 

> = ? r = I 


Mzmw^mxm. itMaifffix, ^m^no 

fmn, B*a#5aistatfitt#*^si x,. 

SJS;*: «!#*&. 

ft m ft 

M2 * tfMtinmmSL ^ ^ 


sd(/? ( )fu sd(jS 0 )o ®tz —TKffJ scoria ftia. (2.57) fttj$ 

(z.ss) mm. atj*r«d(£,> = */«„ x-f* a * 2 

MT2MS. * r sn 


& (2.57) (2.58) ®^fntgW^^Vai(^ ( )«IVar(^)fi5a*^ 

SSfcttc a 1 , MM'fSitdj Var(/3,)fH Var(/?(,), 

asit«fn*a»nui (sScStfi) i^sar, s*a 

irS (2.48) 

y. = a, + aj, +«, &#&$!. as «, / &mi wis 

(2.32) 3J5#M.v, fc: 

y , = p 0 + p t x,+ a, a ttea^S^S. pTWSff}, SC £•&•&#.&-ft# 

»A, *n A W^g + s S-Tfrffi, A, ft A -<SSSC = 

mnunxmirm ( 2 . 32 ) ( 2 . 48 ) Mi5Miss« : 

*i = y, -h-p\*i = + A- 1- . + <0 _ Ai _ A*- 

fli = «i-(^o-ft)-^,-A)^ (2.59) 

«fA»»a«ffA, u r ^^T- Wl0 faw#2 

57 RSa*7iRllfH3*««E9J, WBTWfttf tf 2 Tc IS. <x 2 = E(« 2 ), 

0fWff 2 «7e« “ttit*” * n -'Xl« 2 o **«*, sss-tssmteif- 

I — l 

m. «, 0 «, wm-t*, bp ols^m «,= 

in**? OLSM*ft#«£, It^T = SSR/« e 

i+m, s^j'e^(tir^Sx» y Ki«Mii[ig#s-s^it^^saMc astt 

Arm an® as£•#*«;*# 

tto 

tti+MSSR/* 0*'eaW#{iM«OLS8 

awsiiEWW'hRaatto asRai* ols : 

4 4 

2 fl . = °’ S-*; 0 . = 0 (2.60) 

#jga#PitJM-s^a^. to*«f7*n;i«*E*M »-2 >k itfg&sa 


SfW1K«ii • <+*««?#**! «««.# 




s ( 2 . 60 ) mm&tbmi'ftmc mat. oLssig 

R#n-2f iiS, ; 4 » -t-i iJSffiXtfSo (2.60) + 

m «,mtu,, j %] * 2 


58 


u 



SSR 
n - 2 


( 2 . 61 ) 


u va\) 

r...—-1 

S12.3 (<r 2 fti?cfl§ftit) 

ffiflxS SLR.l-SLR.5 T, Kff]^ 

; K(<j : ) = <r 

iiERB 5B*ffi^e(2.59) #fJ0OLS 

Sll'J^'O = « - (A - A) - (& - A) ^ ; ffi£MS(2.59) 
+K£. m!#fU fl, - («, - iT) - (/j, - /?,) (.r, ~ f) o 0ltt,^ = (u, - 
“) 2 + ($ t -p,) 2 ( x ,- -E) 2 - 2 ( h , - «)(/},-ft)fj-,- 

= £(«, - «)*+(*, -r) J -2(/?, 

*=I j -J ,^l 

u 

- /?,)]>>.(.r, - ^csre-ufai. 

■ ■ j 

S(» - l)<r 2 -, «f 2 , 0* E[(/3, - /?,) 2 ] - 

Var(/j,) = » 2 /4o*M. *H^WU1^*2(^ I - /3,) 2 s 2 , JR»S»®| 2a 2 e 

iESHMS-g, t#g|E(|>?) = («-1)<7 2 + * j - 2<» 2 = (n-2)<* 2 , 

0jitE[SSR/( n - 2)] = <r 2 o 

(2.57) fll (2.58), ifc#i!}Var(/?,)« Var(^ 0 ) 
4-H505M, *n/5 0 WlfiitiSftittTf-*. SB £«***] ft ft 


b = Jo l (2.62) 

IIHn#X0J0IW#HIfl! (standard error of the regression, SER) = (fffKjSffe 

eafn^^ffisiaso) s 

*l&mt]f&&TE9l‘Z% c W-*fttt* (EiSC), 

ttitfs,; {t»^ai, y w*nr«*H*ftts*iswft 

it; 'EftitTJB .r toKmmteZJSy ASP^0!5fi5«ft 

R-Y^-s #U£, OLSSEitl (0_tffi?!l 

tBW£¥+aifi£-'N&tfi) a 

► 55 


m 20 m + miBMm 





(3, a>;sd(y3 1 ) = ffA a ,sd(/S 1 )e5a/Sttit** 


( standard error of /3,) c 

oLsnt, ftflssfi# se(4,)Si»—t-a^fi, 

Al«lrfirAM-fctoc tfT-'N&ifcW#*, *(&)£-+»£, 

-t»¥ c 

mm. se(^)Sisa^.sd(^ 0 ) + w ( r*«i®«»gjw e 

#*«****« 


2.6 ftJSijSafi 


*E'NSfcJT-t, ftn#StDATiiS'M«iH: 3* = 03t, >,fft#!3?{I 
*?#= tf-S«p£«££ttfc»'}'l8ilffift&3i 0 fclin, $nHi&A U) * 
*, 3g&iftAft0M3 ( y ) i&jfc^UPc %9b. 

ma±, mum^—^m^paim. -£#}&&% 

y = Pi* (2.63) 

MSKSm*. Bftlftil (2.63) gilM(j- = 0, 5T =0, efW^SJM^ra 
(2.63) XfiNtSilff ^ H10 ( regression through the origin) o A T -f#?l 36 IS 

(2.63) 't'W^ttifft. SiSt^ 

+ 8Nfcttfc«gtt¥2rfn*'J' 

59 V(y, - ^..r.,.) 2 (2.64) 

>a 1 

iliiit'S. nJWSfll. 

2 x ,(.y,- - /? ,jtJ = 0 (2.65) 

» - I 

mitvjumm 

n 

= —,— 

2 x - 

, = i 

4Hts##0rWW x, [fij-a-ft^sfnesfflsfeo 


54 


► 


iSW MS At • vt*® St--* J? it ; 


( 2 . 66 ) 




► ']' 


60 


r4-:.e>jTnlaJteit^se WIHH&tHMilifc ?,* 

ff^AlsL x =0 itf, [K.XT- /T, W 

nm ( 2 . 49 )- ^ 

iitn^WiiaM, w*sns«gpA^=o. & a 3i 


n 


« B SfniigifcW r OLSUnrmttttSfettM, tiffi$£tetfiSI£Wif-£, 

42.4 1?+, -ffifUtfit 

TftsattAiittMsti^gr a) ^«na$w$*4K#i$it65aj 

OLSte-H-ffiM^'ft; (2) 

mm, 

SZ.Sft, ISfUiE^, tSLR.l--SLR.4apq^i(S2.F, OLSfiSih 

XaWfSSfS^ffH^SlWaS-t X e-jfl, u KiJijffl 

'ESWSW, 0ft «*«&*M0*&#3P&-*3.r#l£M o 3 8 If] flu A- 

-NB$, iyift@!£Si .r •'f'ffi-ffiaf, Sfnat^PfT OLStt 

1H4DftfjyjFfJSL, *£;flr£J*MW, f4^ffiit* 

A M ttflll, S fti§j)D34, p, Wftg®lt«'J> u ffefll 

&f£¥ * cx : - Var( u ) WX«ft it M c 
42.61?+. 

ffiiftc 4-W-e^-fflW, 

fcffln, 

ft**, M«Ko 0itt^ff«flj»litffiiSXESLR.l-SLR.4^TOLS^6^ 

#»ji;fc«M, Xtt-«fEI«K, fllflnffifcj 

TWftnJIBfeitSffW OLSffttr&ttftS, MtlSTn 

ifiEfsi, &*$***&. 

aAKfnaxafsEl'fl»S^§Eit&5^rf£-%-^7nIe]!)a^tfT^tffifW—Xi 

-#rii(, a£M#iaA£7C0fiWi'ti6, iftf 

jL£ttflff#0itmsjB&«/*•£-*=, *2 

irft^TJS^issF^^w+fhawfsiSo 
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JT 2 « ;W J* Am •* 3G 






#!££« 





®!®f7C$M 


lam-7- 

a** 

am *00 


[“IBtc 

m 

M 

&mw (-rtt^) 


&&#£ 



R-mr 



mmtm 

f-#ft 

-mk& 

n&m&wmmm 

mt?m 

#*#« 


/?, W#ltE 

mm 




#i£#fl 


oLsunn^ 



3 M. 


2.1 4- kids&* 

iic/s = /? 0 + j9| #/«c + u 

if)B#= 

8i 2.2 -£fSf4M8ttlIl!H£Sjr = A, + /S,*+« *, fi£EU)^0„ 4- « 0 - 

EUj.ffiW: n 

^ • i+*&: a. ft, 78. A 
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2.3 8 t#±W ACT £■«« GPA (¥±& fR* 5 » c 


'f-± GPA ACT 


1 

2.8 

21 

2 

3.4 

24 

3 

3.0 

26 

4 

3.5 

27 

5 

3.6 

29 

6 

3.0 

25 

7 

2.7 

25 

8 

3.7 

30 


(i) ^JfflOLSttif GPA ft ACT »££; + 

I£fa£f 4 ?tf]#ji+fS 

GPA = p 0 + PtACT 

nmi'%%*., MKimstifflifl*#? in# act# 

GFA 

(ii) tfiEEJSMWsRi (ifi«) 

(iii) 25 ACT -20 Dt, GPA 

(iv) GFA W«#W^^'fiiACT»#TM? ttift 

2.4 *S*BWGHT.RAWfc-gr^HMft#±W*W*«o W^$JI 

^jgdfissi: sjLihiwwsw^aiik (ww «*¥#£#: 

(rt«s)o n = l 388 tfctb£ 

Sftfiatrtti+W: 

= 119.77-0.514c-7tfs 

a) a dip = o a <*& = 20(§^-&) 

Bt%? i?{»«££! = 

Q 5? 

2.5 

com ~ P$ + /?) /nr 

(ttttW) ttAWiaRsimrifei cmpc), a. w **&»•« is 

(AFC) KUM cvns/inc-p 0 /inc + p l0 100 ^*g^ttA*IJ|!f»W;«i!(l 

(BjMMTcit#). mi 


► 57 


m 2 m ft*-® <*m3( 





ams - - 124.84- 0.853 inc 
n = 100, R 2 =-0.692 

(») «^«riftA^3oooow, 

(iii)W/m T-jjAffl, Bitittiflft MPCft APC 

2.6 CKiel and McClain, 1995) AT 1988 

if MAHift&Mffi&M. TiEMAm&z{price) fUESS-^M 
ft.fe&tfittSS.KHV' (drir) tf)EX£tt)-Xz%: 

lr»g( price) -'9.40 + (1.3 !21og( dist) 

n 135, R 2 - 0.162 

(o ifcsiogUi^w^s* 

do {price*tdhf 

(iii) ZfiKM&Hii&tiil&ift? 

2.7 -5-l8fi&S«m 

at' — {3 n I y3j inc + u , u ■/ ince 
At, _M.f R(e) "Oft Var(r) = a], f|x& e %' inc 

(i) im 375 : %F.(k inc) - ft, M «6 & # 4k ft ® ft tfj A §g ft » ( ft £ 
SLR.3)-, [iS/P: fili-4= r T inc , IK AE( r I inc) ~ E(r) c ] 
w (iOitft; tfVarU l/nr) = efyc .MSffi&ftl3 SLR.5, M 

*&, sai'SIfAffi# inc iftjlSjjn, [£T: 40 * <; ft -.nc £ T ft A tfl, 

V;ir( e ! /nr) = V,'ir(r)>-] 

2.8 MflS SLR. 1 - SLR.4 # ft. t* * ft #■ 0 !fi « ® >> = ft, + 

r+ OLSttif S p„ ft /i 0 X'J-'iLfJft S W.S##SS*i&5, 4 

/?, H;Riia«f§fltS#*W ft Wftitffl (.&2.6l?)c 

(i) «j-„ A.* A iEftg&ttftE (A) £,*fft 

sxftWe ?,*£*«!»? 

(ii) * ^ &92r£ 0 /?„c] 

(iii) ffiHJ v ar ( ^XVaKft ), IS*: tfttftft*#*, £x? > 

i > I 

£(.*, - ,f) : . &Ji -r =0..: 

i • I 

(iv) ft ft ft, 

2.9 (i) 4 ft, ft A A.V, ftx, Jiff » ft***. 

4- c, ft fi/O -, 4 0 o tt ft, % c,y, Mc 2 .i, 

$ } iEW3 J, = (c 1 /cj)&.B. p u = cj 0 , ^[fnuE^ 2.4 IT+*?»*£{& fill 

^ • i-f * a 1 /* ■* 9 /» . 






me i«tf: fin#) J’,. (2.19)c B 

Jfifflj* (2.17) # /?„. 25&fiE&:U:*«$»W X ffl.v W.RiEII»#*ftA 

(li) 55 it 4" (3 0 fn /? 1 6 ( f I + .V, ) 7^ ( c'2 + J',) te0!H ( ^1 C; ( , 

7F/l)I'f lf IPHrfi 1 l), ^ 1 ^/?]^. P I) = i3 0 + c, - c,/?, c 

itSta33S 

2.10 401 K. RAW £ (Papke, 1995) 0r##rWftigW 

¥f»#frS'$t = MKffKttlE 5 J 6 if-ftlttl£N* rnratec S ft£/U T 3 
-A-LAA'A^iTf 1 3l7i:itt&^*&£A»ttfa$Slft»¥ia*[e Vika. 
5fl^ rnrcilt =0.50, iPAlA^I'WiW 1 ^ 7 Q, £ 5] ttUf'q 50 % ft a 

(i) A + 6il ;! Fi4j#^-¥fPY-^EId^ c 

(ii) Fifi]S1'ff?Y0!lHAg 

prate = /? 0 + /?, tnrale 

R-r/s, 

oh) mmmjj- stwii. 

(iv) ^ mrate = 3.53}, Aft /<ra/e &(j ill 14 c 3^ — WMl ^? 

« (v) prate «r«* 1 »# HO? ftiHfc&Jfc -A£®A« 

gnij? 

2.11 flffift CFOSAL2.RAW f ?gH — ® 2rS) W £If & 1 j WWIf 

.§,, 5: ft m A o' * W f ■ f: A if 69 ¥ fr, c«ite« SBWff^KJ CEO W^«o 

fi) *iii#+*«Y-i^Sfftf*S£J8 0 

(ii) CEO CEO Wft —(Stdlifc rent™ = 0)? * 

(iii) 

log( salary) - j3 0 + ceoirn + u 

mmumbak ,^fiff-¥CEo, ^iiMssw^bb (a*j> 

iSira^A? 

2.12 3p) ffl ft ft ^ jfn B& R fl- (Biddle and Hamermesh, 1990) 

SLF.EP75. RAW ft ft*®F££fgftJH TB§IK 60 atfHJ M ffl TAffitSI « Aft W H-l 

deep = + ft totwrk + n 

5t + , hSIRW^ttft; rrt *-JW + 


* 2 *• 


*r 4 * /tf *w * at 


► 59 




a 1 ka-s^w 

mmmBft'A? 

(ii) jn£ tolnrk igftP 2 'Mtf, */«./><£ M'«« 4'£4'? 

2.13 ftffi WAGE2.RAW‘i'eil««fiiit-tfSr4l|EljUWtffflt#f9^ 
# (IQ) 

(i) IQ 0 IQ#J$*«£Ji:£4-'? (&&MIQ 
B#*ft*f-£9{6^100, ft*^J&15c) 

(ii) fiiif *** + fftt-*f*» 

fJWii'Nft'Etf* IQlgJlD 15 iUtfXgJWStUJ® 
ft0 IQ88fc»**W#WX&£#«J? 

(i«) aissteit-^sa, iq»K-^^c#x?fteisiififtfjw 

^ttJifflraWo IQ if flu 15 ,■£, SH^XjSfiSiBWW^tt^fe^i)?? 

2.14 £ft^Xikik±Ki,£#*, * rt/ f 

Hi, (fRfflHA'^TcifJI).. 

(^^ffiiffKlirgjt), HiW^* rJ W« 2|H]£# # 

(ii) ffffl RDCHEM.RAW rfiW«aS*^H«aio MlttW 


Pftic 2 A 


65 5a2.2t-9f®fWKl, 

iffBfe'K ®5C±#. |H]^ftSf6^T?ija/J'ftl°lMWftli?oWi? 0 6<l#CE 
minify, ~ b 0 - bjx ,) 1 

V*i . I 

st*. 6 0 fn 6, IflWMc *fU^®JE, te£^3Si 

Q(V A.Jolfi^TCfltS^MS^^pnil (Aft^A), &*! & ft*** 

£ Ai ft ft $HffRfQ(V ^o ft *i W« 
#«#***; aQ(/8 0>J 9i)/a6 0 = o j. dQitoJ^/db, = o„ 
s^sw, aw i-ire «r^>j 

n 

-2S(y. - & - /W = o 

i = i 

- 22x(y, - &Q - &*,) = 0 

r - l 

(2.14) (2.i5) *K-2 »sr, 

»t£N#S^oft^lo 


60 ► 


&&&&&,!£, « it * iff iT D* # ffr , 




ft, 2f£tJ 


Q(ft(l » ft| ) = - $0 - Pi*, + (£o _ fto) + (/j, - fti)-c,j 2 

; - l 

= 2 t "» + “ A>) + CjS x “ b^x,] 2 

i - t 

<i « 

= 2^* + "(A) ■ *o) 2 + (Pi - *i) 2 2 >r ? 

.-I ,-i 

+ 2(/? 0 - ^o)(A ~ 

i -1 

SfiKff]fflSI7^re(2.30)«^rS(2.31) o 3SgM¥jErfl*fiS:«T />„£ ft,. 

WjfliuJ lit ^ ft 

^J.(A • ft») + - ft|)-J',] 2 

i p 1 

SBiaaia#«fess^iriJBW«E^o 
7^7?c Hjifc.s ft, = ft, .a ft, = ft 


*T2* 


► 6 / 




^ 7 C 0 jQ^#f:tti+ 



3 



g$a^# g tmm® 

i£Sfg;£SLR.3 y 

StiS^SE^ 

|t| ^r% 7Z EllQ^tff {multiple regression analysis) A i^F S; fll IS fi@ tfi Si ®l it 

$#MK®5 = 0r««i 

fgij**, SPS4«S+^*tn—#4. y«* 

Eitfc, £5c0!0#friO3?gftjEiJ«a£*Si» 

£;s0ii3#rrK3*h-t{«.s.s. 'enriiiffliaaijipffiS-»ifcMi5»^ 
£ = #fBjf*WEi)U*S*, *®4 ) Kt6ttiS5^-^#$*:«--tSS{c jta« 
fn^s-pjw^#, ^xrajR«?aw^sttM^»^c 

3.1 USEEills^fflT^TLlEimSia, #a-;£tfi£Ti£7uIil!fi%©#III 


^ ^i@ST***-i*4i -H *B* : «EftSS.A 




£3,31?, 3.4 1? 3.5 1?, T OLSfifTtJiMft wmit 

gTL®mmmvig-&8r¥wnm±&ft¥i£ftgMft$Tttmmnxcrtz 

» -tlR. H#. 


3.1 ^^^TClHjUa^^lD 




#fXt6**Mf5]g§c 

•wage. = /9 W + /3j + /? 2 f'x/*r + u (3.1) 

* 3 Ffnxf^gflFaW'hB»$MSi$*XSPS3IS^5JW^flbH*3t£* 

educMwage tt£l£, EP«fl]H;Pf£* 0, f®^g = 

ttw^fn«/«£c W«#0!£3^«f;fttfc, (3.1) *f #16*15 

£ T- w**r iij S2 £ 3?T @ 

+ . faxiJASir a 

ttfc£ffi*isi!a* -#, &fMW#^*u (3.0 u 

SDfT^ gSJleduc Wex/wr ffi«£ 3.2 1? 

^-^affi3ESHg'£,' S a>js: o.n r^wsun 

®axs- 

*11#*»!?)«*. *#4fi*ltfrism« > h*±« J Fi97f £ 

(er/iewO (fl^saw) WK'fi, ® 

&-H&&S&, ( avginc) H * : 

(lugscure — /? y + fti expend + ft 2 avginc + tt (3.2) 

ih-F8tf B». avgscore 

# j *• -^Tcj^ieir^.. # * ^ ^ 
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J?|C IfiiSt uvgtnc , K ffl^t Si fefti 1 ! K A avgsrr,re (flM? 

m-. 4 T-T^tSttA '3Stf seTffl^: iFFSAf-iitfcldWSft 

fnSJfeWfeAitt^, WWAnAS^^Mi5iffifli4:5c ri:ffi#-0m>fff*. 

avginc , [fn' avginc H expend nlflgffiA, Ak fffT f &. £ M $ 

iMtxift rftoLsttiffft#., 

ftiifiiffi'hfflfttMfcl?*, KfleiS&aJ!, LSg 

(3.1) **«*«-, MS® (3.2) 1’JlW*«r/v»rf] *h 

y- Po* P\*i + Pi* 2 + « (3.3) 

St, ft*#iii ; a jr #tfx, MSfti AM 

m.J&m&ft^'<£W6tT y ftMx 2 Wrfeft c 

Win, fS&StEffi 

$ (corw) (inc) 

ctw = ft, + ft me + 8 2 inc 2 + u (3.4) 

St. K-&&r*ieM«M*ffeH*c MWiUR^-fiftAa 

—f-$jfflj$», ^#±£-1^#«0!0#rr^uJWjpf^o iaffi¥-0!SS 

/neff/nr 2 ( SjJfcStflli^ 

#»/? 0 , ftfliftA aj3t^r«*ir* 2 , 

ALMA#. fflt-iilM'Amfe (4 3.2 1?^#) AteiHtS (3.1) 

sis (3.4) 3 p#*ema-£, 

s 0.3) ##wse. iaas'jih#a«w^*M^:si5= i-ttswi 

M«?AtW#«»MM. &im (3.1) t, iff, *<rf«c £Kftfe&ttS$W 
«T*/ wage MW Ini. U^g (3.4) + W#» ft MSW&tlMlf S, 
igi£. ®1 inc £#Mhk 2 **A<M*«TW cows <fl***j«*.f £, 0##* 
inc'&it, W *85, ffi#1SA^ftlfi9mf$ft-EP.fi 


Br#jaiwsAo ftA*^* 

WafeStSRSfeT ft. ft ftnftA;K¥c 

fflt. m^TciajeMsteSflMsift, s 

It* 6*. 

f, 

E( u I X, , jzr 2 ) - 0 (3.5) 

n&W (3.3) W#ff, SLR. 3 WUffffl&t. £* 


64 ► 


- vf-* tf/**#■* tfr r *■ iHi 4S .# 




!H, u fn X 2 K 

5S*«!4'fi}S7#Hift S—«4=Sfc^«® tSEfUE + 

{££ (Mz.i?), 

iNfans#Iff# f&ft ^ KUSH'S? (3.1) r t 1 . St 

®a2&E( m I edur , e.rper) = Or 3 IS 5t # “ft ti’agt' (tfj X fit 0 1R SP ^ educ ft 

exper%$.. IMltt, ftlJUiA* A i SB* £ u «-»#, ^SfliSEWSXt X A 

[*■« (3.2); t^fatxstio a*fc{t-#aw 

fg^tjEU i extvnd.avgim-) 0 . t £®fe * ** #J 0 *- 

/EJjizMSJst (3.4) 

j***w. msusn. h-m. ( 3 . 5 ) m$$teu i #«,»•«:*) = 0 . 0 * -b 

*Pifi7 inc. inc\ rnc 2 m&g&k- 

>$: E( u I m-,/nc 2 ) = 0$?W7E(« . .- n c) = 0 4 M««&&3^®>Eltf it 

mc-foiwc-fimassiffijsitjf-sw®. ime («1 ,•„<•) =om»^jew s 


{ prbcvnv) P t *1 £ * « itf *3 fl * * ( autfsen ) 
* (murdrau) ft - f S) £ # £ £ 

murdrate = + pj prbcnnv + p 2 uv tf sen + u 

U tat- 7 '■llti at? it-Attit-SSi (3.5) f -»rte£--i"3? 




-mrte^Tc^n, aa«^s?^PSTM^i3!tc ^siiuafrflrft-i* 

SatlSIAafio £3M2*&WM77, tBfe&ttitffl 

ifl#^simiwif 0 

multiple linear regression model, 

Hitman 

.v - >3o + /3, X| + /? 2 x- 2 + ft.r 3 ■+••• + &r t + u (3.6) 

5t+, /J 0 *«Se (intercept); ft * ip .r, * M #&; 

M#&, *7%' * 7fi$*fO-t-«J£^. mVAUM (3.6) 
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anim 0 . 4 ), 

#* a n ftMEfn-jg&s rfs#-54fcA£(si**fi<jM 

fc) 

^Ai3nawAis^^T-®#iii;aK)A«. mm'sam&mi.i +, ■& 

ft'fa) ¥4°-] 0 + —#, 3£M: u ^ (disturbance), 

Jr,. x 2 , -, *-* 2 ^ 051 ^ M-asra*. 

* 4 -*#**; miRm&mB *»&«£« 

+3 

70 S 3,1 SSaiQK^® 


JV 

X!, X 2 » « Xk 

SSI: 

g'lfi 

SfS#$S 

(8KS1 


»*** 

#S#I3E* 

SiSTcSJi 

0B7 

007U 


Sffiffl-fe#7n[suia^a^, z*5i»3fiipfir*»as#® 0 ftfnse* 

^r»Sto SffiCEOBB* (ifl/ary) -5-feikW€#tt*U CEO £3-t±ikW 

log( salary) = ft + ftlogf sa/«) <■ ft ceoJew + ft ceoten 2 + u (3.7) 
:Sii/E: A - log (salary), .r, = log ( 5ti/w). x 2 =- ceoten x 2 = ceoten 2 , St 

foifl-^TGlsJj&llS (*=3)o IEfcmff]£SB2**0f7*IMapfc, $ft 

ft£ (£ti&3W*#fll»K) ftl£& = 0, *£££ 

#£T, 100ft StiS/K rarten t§ftl — ^-if-ISC salary #1 St W ITSt c* 
^ft^OBft cfoto^sa/ao^i^It^-lSc It— 4"3" 3 s ! — jfc^ 

6 *fcfifc e 

irm. ( 3 . 7 ) tt^Tunm^^risn -rss»iiB e £ jetton 

«!!*« “«#" -i5|, it!*# 2fS (3.6) Mgi%0& ft ff) 

»* im (3.7) ££7G0]B«att-'r*0!(7, ^#£^147 /?,, \B salary 
sales m ceoten 2IBJ « £ $ W o £ tt 0 0 Wit i?ft ffl 4> 

*^&±®$it2liilW#SStt£i£ 0 

£(« I a-,, i 2 r’, .r t ) = 0 (3.8) 

&&, iris. (3.8) 

'gassMf. 

*o fiK -t#a «0.8) ;fj* 

^gwwseaAi • Kce«g.# 
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v., 43.3 ftfllftlEH. (3.8) 3lJ]OLS&3:ftti. W 

+ 40 15 4 

*11016 4*, mwwft%%.£, (3.8) ^'fi^fi^MH. ffijWt-:^ 

(3.8) 7^«4»t5«T, mmimu-'A, 


3.2 H il IS 'J' — M /£ Eft ^ \% % P M If 


*•4. it^ma-r, 

fttf-JfWftft h# 4 *jft-^#E= ifett« IMP Jftttf H**«. 

iflffl^IIJOLSfei+ll 

«fn5fe#jg^tWM^i$t«if09ttT+, 0Ls;trfi4«st 

ii-*jfsr^ia]jtitffaa K«^ra«^i 

y = Po + Pi j \ + P z^z (3.9) 

&*¥, /? (l * f3 0 Wfeittft; /), % ft fiUfa'i+H; [fij ft * ft Wttiffl, 

#31 ft. ft ftft*? 

BP&S#.*: J’. .r, ».r, fill * !(x tl , x, 2 , >,) : / = 1, 2, - . n \ , R] 

A. ft «j9 2 5ft>'^n/|g-'i': 

K 

Z<>. - ft - ftx,, - ftx, 2 ) 2 (3.10) 

, l 

®a«0Ls4«ft-^. $*we-itait o.io) 
aift aigHfiB^i s£ 2 » t# »4*511*11 ?# 3 

+£. ^ (3.10) IMliJ.MMWao 0 -^'K^R£K»]*|rJ 
ft$ttW4iSc & wage-5 educ fP ezper , x A = edm, M.WA' 

*0z tAMSttW**, x a = txper, *0,- t-AfillXf^^Kc ^ri (3.10) 

^ ” £o ” P\tduc x ~ P z expert 0 W J§& # ? ^ 

r = l 

-***»* *+** 1*0 maRftttffliii-t^««3Fra 0 ) 

„v = ft -t ftx, + ftx 2 + •■■ + ftx* (3.11) 

*WflftH6ft. ft foft^ fid k + l -t OLSftitfift/MfcT^M-f 4 

► <S7 


irj < *-z aa w #■ vf t at-a- 





Zu-/W 2 (3.12) 

r l 

(#iwt3 a) 0 a#«& 

fj ft,. ft fit A i&A + l'L;fc»]$fi« H 1 -HS&tfffi: 

~ t>o ~ ftx.i - ••• - &A*) = 0 

' T ) 

2~Li(,y. - ft - ft^i - ■•• - ftr,*) = 0 

r | 

V]-i-,2(.y, “ ft “ ^i-z-,1 - ••• - /VJ = 0 (3.13) 

. 9 ( 


zl] r -*(x - ft - ,3].'-,i - ••• - ftx, t ) = U 

ols-»*#„ «&a^u + wisuMsmscs!*- 
#. ols (3.8) T, eu)=o, 

E(j y ii)=0(>= 1.2,-,*), j£ (3.13) 'f’MlfrSSItiiiiS&ttje-fc#** 

Wffi£g't 1 3P;M'. (3.13) 

fc 9 « «U, &tB(g 

RfT-'Mvhto*#; mn&'MH (3.13) 't>«:freHfB&SiJft W 

*-»., Bitr. ScfnHtss^fs^, w*a**c?sas«iiwirat9® e ■& 

3.31?, ••» (#JSLflS)£ 

MLR.4), 

)?& (3.11) OLS 0lQ*si]£#*@ 

0^H = fSIllffl ft #)*J OLS ttSEffivtlt (OLS intercept estimate), ifijffi ft , 
ft, ••', ft OLS (OLS slope estimate) ( -Hi § S) M x, ,.r 2 ,•" . 

x t StS) D 

#7£i$Jeg;8ff f--tOLS00##r. 5&tt2f8 (3.13) t6Sj 

ftlX], x 2 , •••, x* SPffl ($P -wage, educ fflexper &), °£# 

tft “ft y H xj, -, x* a f r T - ^ OLS PI 0 ” £ “ft y *t *„ 

x 2 , '•■,i 1 aff0B" 3 oLs^re 

( 3 . 13 ) 

OLS MTi lift Mil 

ft wwfsi?ftWFf^asi?iP®SM*, xtwfttf-w^reattf 
W > = /3o + ft^l + ft^2 


(3.14) 








h g (3.14) = fi« 

*w*x J *i.r J -ttfsxwflm, mttzmmzTumfiti-z. 

%;£, TfZ.5lUtfc, SB'^j'g (3.14) *7M. OLS 00;y 

ft sans, .asas**#^, 

(partial effect) J&*f£fit/5ii*£&J&«SSf?o !kHm 

(3.14) <\'®m 

A>■ — /? A A.r + /3>A.< 2 

WWi-ffifftS .r, fa x, tfjSH-tWffiiSI. K. ®$3 ,v (i±fi. 

>■ ft9$fls*-*r;£*«!) «fS 1M23 .r, B£, Wffi .< 2 = o 

Aj. = /)|A.r, 

fs-fnwfsfjiw .<-, cki^Sc, ths#;*?#* 
a'iF.1^7i:lElJl3^tffSDJfk^fflW]®Wffi«c £fcU!!l, 

r, t'm 


^y = Pi&xi 


fl|3.1 GPA 

GPA1.RAW ttf£*fc*7 *.*-*■*& A** ( uilGPA ), ft f #-f fa & 
#fr ( ksGPA ) ft *«<&£* (ACT), 

141 4; CPA 4f|5^.fus^-#], OLS 

#-4t«,, Jf] ft f GPA fa St. £?$*!*.# fa GPA : 

cdGPA = 1.29 +0.453 hsGPA +0.009 4 ACT (3.15) 

If*,, 1.29 &.& AsGTA faACT 

fa*.# GPA, Aft&ft t GPA 4?*^W'(#;JLTi4 

a*#, * «**•:*■* at 

£^S^faf*itl&;t co/GPA faAsGPA fa^#f.4t = -f&-*»*4-. co/GPA 
fa AsGPA 40«l-4.iS.jE.fa>ej-*Ma&: « # ACT * 3:, fa*. A.vGPA &ft 1^. 
fl'J*.# GPA •£-&* 0.453 :$•.«.-&i4.*^v fa*4Un&# A fa B 

ftfa#**, & ACT ft. fH#£ A fa ft t GPA GPA 

ft i£ l SpA , 4tHS•>■+£:£ A fa *.# GPA fa *.# GPA ft 

0.453 *K 12 fanatic) 

74 ACTttft-f&W, £## fii-GPA TSfa, ACT 10 ^ (*-f 

#4-t ACT«-f *5^*4^424^, JLfc**l')'-f 3, «r«, 10£-fal 
&&&.'&*.}, *t colGPA #)%*!%. it* Ml/10fr, i ft-E-& 
$ , — SsM ft t GPA fa ##•*.# GPA , ACT 
m&'fGFA, (4MKS, GPA, l£ift:£fa.lni-fa- 

fa&£ft t£t^ft4?S'Jfa*^l , o) 4 

ACT fa & * 7 lx. fa -MM', ft Ji#.$.*-fa 0 

if.}* * It S IB ■#■ tf : Hr it ^ 69 




colGPA 5 ACT fl'WJ 

(dGPA - 2.40 + 0-027 1 ACT 

2)A, ACT#***.*** (3.15) 3 

t CPA *fc&, ttfMf-'i'* ft ¥} £ 

&_ J-X/S, .#.17] *£-£-.£ ? ')3 •£.)«] J.#] ,■ 


OLSFIjEia 

■> ,=: Ai + /3]*] + /M': + •" + /V* 


(3.16) 


^v = /3,Ax| + /2;A.r 3 +• - + ftjlx* (3.17) 

M#gcrj3E^, «Jtt«J#.r 2 . -, 4T 

A.v = ^,Ax, (3.18) 

rant:, i_lgSE*J73SS *,, r,. -, x t Wft;Dfi e 


3.2 /J'WIS^S 

*'] WACEl.RAWjftXA^ 526 t *«. ®14ffc 4*, 4Mn£lSf# log (u-agv>) 

tfxrS + fc&T erfw (4*tt4BD, fttjaer *» 

tenure ( fJLUV- £-4* ft-®) 0 ttlf tb fc, ¥} 7T 

log ( wage) =0.284 + 0.092educ + 0.004 1 exper + 0.022 tenure (3.19) 

>4S54a‘i3tt-^t-#, o aitf-ttS*]*., *em 

3t && 0.92 *’*££■##' er^r *> 

w««w i ti «£ T , * * — Hr log (ww) tf tf*-* $ 
0.092, Sp 9.296 = *»8 'f'A-R-# ft # Ml -*• # * -ft *» JR , 

£***+48* — + *t, tduc Jf# 

f S&itf &#£*:£:>-*.*-&;*. 5 4MH&4* 
7.5 ^UH*|5*flf3£-T OLS 

#4U+#-f± (*Jl3.3*)o 


7ClHj/E|* 


0 * *4 £ 7t lEl # tfr+^ » ft M 5?K« ® l¥ trfif tB £ ?-8 - fl m, 


7® ► 




4IS3.14*. miwmm, ACT»s»^Kft«;Sft«#*$AsGPA 

K, JHft! ro/GPA W£#J = 

saftfts. 

?p- frxtACT&iimnw&mmi, s-®5fc«tsf^sfndi 

CiA tH ACT ^^Pltfe^MlMAW + W^o «rfD»«#^SnJt. 

««s»swas+, m hsGPA m 
ACT W#$l«B?S^*JjDff{oJliR'rbiA &$}&&*» PJt&ISR 

MJSSSft^3gfi9fiffio AASfnffgJSftAi] + GPA WtA# 

*, TPfSinstCfsiSA—-t - loiGPA it ACT 65 fi!f # IsJ !0 # #f c £x0!0ffiScrj 




*w«fi«**-'Na±Mi$«, **dutt#n«ftttiMft. iia* 

« (3.17) «#©»«!], mjr. &#« (3J9) 4 1 . ^--a 

ASInl-ikik^ft -*F. BP-STtfrgM *e/»r fllftwiar* tMfilT-^fth Iff 

XSJMttihK"*], (ftft «/«< K) &£*« 

Alog ( xrage)—0.004 l^expcr + 0. 22&tenure 
-0.004 1 + 0.022 - 0.026 1 

s5t 2.6 % ; , 4 + exper fil tenure #5ifitJP* *^ , 0f Ut M3?J£ fO tenure M ^ 

jR*BJj0#*ia 100, 




«*§fijOLSlH!lJ& (3.11) To-, «fntf§&&»«Pl#PJ-'r#£tt3fc 

sink, *m« t, 


-V, ^ A) + A-Cl + &*,2 + • - + &•«, 


(3.20) 


fflS 3.2KF -£« 3.1 4*. 4* GPA frACTfttk*M%A¥GFA ft OLS 

cotGPA = 1 .29 + 0.453AjGPA + 0 009 4ACT 
*3*?# ftE>f GPA ft* 3.4, ACT A & ft * 24.2. 4*9 ft 


0 3 0 


$ 7T J» IS 4t #f : 


i± it 
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*ft7&KSie4M>#i mu, mmm 

ft, (3.15) +. hsGPA, = 3.5 & ACT, -24,IP4 < •= i .29 + 0.453 

(3.5) +0.009 4(24) =3.101 (iff c 

*»«•-»» i, *»«#**?»*«>,* oLs*/Mt rm 

a, = .v, ->-, (3.21) 

4iiM«,>0, JWi,/J'-f*. .&;*?*#, 

5n* fl,<o. m>, **><,. a**#, xta'hMi 

*ift. 

ffi: 

1. «£ft#*¥9E** e 

2. ffS, OLS«£ 
ft ft) OLS2:rn]S<jff+t&3ffM-tff^^o 

3 . ft ( i- 1 , x 2 , - ••, .F,, y ) -&fi ^ OLS 0 !H ^ _h : .v = f?o + /3i F | + 
& I; + "• + ft-?*, 

mfSWXM^ffiJMfSy OL3ftrHlte^eaiW'i[#SS* 0 ft@IR 

(3.13) tMf-tJj'SS'fl, SJTWtftSft®^ 

2 -r,:A=0, a, £0 Wtfr*^ ; »S^ s 

1 5J.ISf#S'Jc 


jpf^TElsia "im^flfc^SSW MAS?? 
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ftcSfflOLSft, SifnXiSSftitftSa (3.13) ft*a. 
€tg?fltlilOLSftX#^^c 

#«%®*=2^i$*fti#®, i = & + 0,x, +/3 2J2 , *0)151®*. 

®fnK#is^= -«•*■& a w*^* 

±f.-, yi 

i9, = ^- (3.22) 

2'?. 

, - 1 

a*. c.i^ipiffla^^^TjjEr^iBiiaMSiaftOLsa^o airm*- 

ffl) c *-« (3.22) sbj, (a- 
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«,) 

bn ( 3 . 22 ) a, W3 -^*m. &m 

+ ■**.*.?*#*»«#« JJ-#atSJB. r,,M T,,m*7 x, 2 M%<Q2. 

ftt. p, mm r&w-m y »*, . 

JtlifcSMWS^h ^@3.22 WI 3.2 

Was. +£hj£WW£, 3rS .y-A, 4 $i-ri ' ?2*2 ‘l J W p, K4WSS® 

#.r : +m. J-, mm v«$ii:i. 

£ (3-22), £R 

J>„*S *, *f r 2 , x,, -, r* MI»l0 f ft ft S# «*£#» T x 2 , 
.r,, ■••, x, *f .v 

Tcuna^i+n^tts 


.vXJx, W^#lE]!)30f^iJWlHl!atti|-iS, 

ft .£, ffi *, #OLSHfW0MH!l X, ttftBUtifHI. $***«, ftyfff 

x, Wfaj ¥- Lsl >■ = /9 0 + /3 ,x, , Ac 0 J)3 2? ft y = ft + ftx, + 

ft.r 2 , sHiftiit. p§ii)i[5i!J4^« mww 

1 . X, Xtf 31 !Pft = 0o 

2. Sftft x, .r 2 

% -ti&affWiiEW, ft, ft ffl ft l]x,,(>, 

e - I 

-ft-ftx rl -ft;r l2 )=0tflft,- J - ftift-ftifto *jft = 0,JHHIttft 

3‘t.r, 

»-^ifeW*g^fS(3.22) e Sn*#*ftWx, «:r 2 *ffl*, 1 P^#x, 

*rx 2 affiHi!aw®s«3«. j*bi >#*, 

yM * t *u x 2 M%T±®nmmX7- x > 

^’ff^¥.[sJ!ia»^7i:Hii3Wttitfg^>F^3fe#p^^ts^, fiSfn&SAT 

Min. $o 

^ft(B/ft amte#®# /?, »iff#0e«£7c0jaffittfc**BM o £#i 

3.1 t, /^GPA ftACT;£fflW#*fi}£jR*£0,346, 

= fi ACT W^fUPffl)VK hsGPA XicolGPA tflft f^0jH(§ 
S5W**^M-{S* 0.482. 2jft (3.15) ftWtti+fi 0.453 


$3.3 401kffg&££ti4M 

Ain *'J ft 401K.RAW f iHl 4t # , teftT—rnrate 
(match rate) ft-il-401k#--£-&;5 r £‘l , 6(i#--^-^ prare (participation rate) 6\!^ 

.k 7 ? 

*3* .# a re it* ■» «■ ■ «it- r J 



"ft.; IffaLfa— fa faAfalf&lfa $ 1 M. 

fa4£i (iS]*fa&r[l); 'Sit, i/ira/e 0.75 t * * faik *f X A t &fa 4 1 
£ fa fas fa ■£-•£•£&. 75 tfcfa, 40Ik*£,PfaiA t 

•#-fafafal|fa-i!ffatb, 5t -*■ «**> A 401k £-£fafa£fafa.£, It#* fa# 
1 534fafat, fa^fa />rar? # 87.35, mrate Mr 0.732, fiffitfage 

ft 13.2- 

# prate ft titrate ft 1 age tel ft , fa f 1 ] 

prate 80.12 + 5.52 m rale + 0.243 ape (3.2.1) 

faJL , rr.rate fa» age fa5 * t 1$. Jfi fa & & = * *. A (0 37 .£ fi] ^ £■ & £ # 
fa fa atf? fa fa ft ‘?j fa -)f fa- ft), ft ft it , ft fj, ft fa] -jit fa tel (3 fa 3£ fa -fa #- xyp fa , 
wra?f fa) fa if f) fa fa # fa fa. fa , 13 # prate ft inrate i£ -ft fifj -fa E? ft # J'J 
prate - 83.08 + 5.86rnraU-. Ik ,fa wrafr *fr />ra/e fa 3D fa fa) ffi #- E7 fa ‘ft ft 1$. fa 

$ >L E) )3 ft fa (i Efl ^ ^ [s] . -Isfaa 1 ^ fa< ( SJ fa EJ ft ft if (i fa it ? fa EJ >)3 ip 

ftitftb.2%r) fafa mrate ft age fa 1’fl fal #fafal 5^ ® ^ 0.12 

k fa ij fa-ffalf *j fa , * # £ > T ft ft T, .y *t.r, ififatft 
faE?-)3fa .y *)-.£,, ,r ; , -, x t itfa#fate?fa^4TJi fafax, falftifllfafa^ 
fl: (l)4kx 2 M X*. ***** OI.S $.£#4.$, £*(2)*, ft x,, x,, --. X* 
****- falfafa, X. S'] X* fa 

fafa .r, fafakta «|5fax,fa 

y fa fa fa fa Tfl fa tej fa fa fa (i fa ^ fa 13 ft ft ft ii. ft 3 



{£®#.|e|ia -#, ^i']PJWAtfa,e.fa73fD (SST), jgff¥£# (SSE) 
faJ**fa*¥D (SSR) frS'J>; 

SST-^(. Vl .v) 2 (3.24) 

SSE = J](y, - ft) 2 (3.25) 

i= 1 

SSTs^df (3.26) 

1 s 1 

*j n #. 0 n it ® m # w t& jin, # fn «j w m m 

SST - SSE + SSK (3.27) 

! .v,i !.y,l ft la,! »£*#£*. 

IH5t >■ .y, K), 
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*£(*-« • fr***.* ■*■*«•. «! rt*t'.iS 




( 3 . 27 ) toWftKfl’.mwssT. 


no 


SSE ; SSR _ 
SST + SST “ 


K'-= 


SSE 

SST 


SSK 

SST 


(3.28) 


m ols mmmx. H 2 M~ 

't'frTO-l ZM&rtto 

i=;ra, r 2 s?t * ;*««****»¥ 

t. HP 


(.^(.v, - y )(y, ~ ,v)J 2 

R 2 = — ! -;- (3.29) 

- -v “ ^) 2 ] 

,=) ,=] 

[£A(3.29)+,.$ffjeft y, + 

= + fi,.riffPUi2 + Y-^{ty 2 lt^T y e ] 

*£r 2 m--4S3?*#*i. S00 + ^{m -+e$*s, tmv f 

*n -^mpijhjujij-. mmmx, 

[H]0 + ^jJUfT:fpJ- + $ftSKT''feffi R 2 « + &9-¥£, R 2 tt-fttk 

7t*ma+^iJn-+^;i+$f;Wf'g^+j£So 

ifcA«3!tfi0:*£, H-fH 

ts. itBfa'M'a, mn aj?r^M^ssfa^ttsw -#**. 


ftf 3-4 A^CPAftJfcSB* 

cdGPA - 1.29 + 0.453 hsGPA +0.009 4 ACT 
n = 141 . R 2 --0.176 

34*+. *, hsGPA ACT — is## 7 34A#£#*+A# GPA A* W 
17.6%, SjK*J:-£ii + tf;fll*jtflLiij. fcAffl*****, fUj¥l- + + ± 
*&**$, 4*#:*#*. +14^ *+**«***»**■*$ 
#-i-.€-4. hsGPA +-ACT »# T (7PA A * iKl+ . *]S££A# 


003.5 

CRIMEl. RAW 6.4 7 >#']** A. itt I960 4 A 1961 •#■*£# 2 725 * £ 

* .1 * *-Xm0^9fr ■» if ^ ^ 



1986 4# fe-ft&r -ft 1986 4 >« if. #•*. + #•§•-4 A •$ 

.£:>'ii.#j4ti± —Jfc = S i Jtarr86 J. 1986 ^ . # 

#£+rt£&A (72.29%) £•&, AJL A (t{£ IS k 0~ 12. (£ 

1986 20.51%.) ti pcnv&O* 1986 4**# 4ft&H # 

*b#J (4;£.¥0*li:), a W s<7! O-ftA 

*£#:), pm»e86 4L4 1986 4-fc JK. I* X A i± # /] ft, .4 q™:p86 ®'J £ ft ft 
Aft ] 986 ftlS-A-tfl^^Aft (M. 1 -4), 

narr 86 = /?# + [3, pcnv + p 2 av 8 se71 + ptime&6 > fi 4 qempti() + u 
ftt, paw ‘TS^-fi: A*7 *»**£.*. 

#4*1*; $ t pt;W86 «1 S # £ *£ ft # M. # St ft : ft Aftft 2&*fe 

t, 9 cwp86*. 

sg-i 1 ] & c 

tk, ft;£3r£±#^AFfri+iift*)IS!, ftffWl 

nat r86 = 0.712 — 0.15 pcnv ~ 0.34 puna -86 - 0. UMqenipRb 
n=2 725 , R 2 = 0.041 3 

i£ftft#S-ft a M , "ft #— ft-®lF, pcnv, ptime&6 fa qempS6 S. ft §E -jt ## 7 
™rr86 «#1«4.1%„ 

4rft OLS#+4^*4|!4L^«*f-t49#-f-r £ftft4#«.&ftP3H&?®J0i 
= pcnv AS 0.50 (Jt + £ , 

An«/v86- 0.150(0.5)- - 0.075= 

ft,- ft ft £fc, #«ii it & ft 7- ft 7 -I®, IS 4 in T « PJ A ft 4k. -fi 4f S'J - ft # a -m 
#&4it#£ftc 4Jft,ft 100 Ut. S pcnv&ISi 0.50 ftf, fli rf-*fj 4# * * :>• 
7.5 &« 

« *tfU&,Jlfc#Jlllil&* .AtftffttfAfcitHfcc 4 pW86-M,0 

#&S'J 12,# —ft#£#Aftift,?£###.$ ;ft&ft;4, ^0.034( 12) -0.408 , 
**ft-ft4,i#ft£*tik, «#.*(***!>* 0.104, #!OOftAft 

■ft. #*>■ 10.4 ft, 

*»*** + !#*• atwww, &4n*»it R 1 ##*», **£#«•*«£ 

«afr86 = 0.707 — 0.151 pcnv + 0.007 4 avgsen 
- 0.037 ptime 86 - 0. I03gemp86 
n~ 2 725, R 2 _ 0.042 2 

-fk^fakiavgsen &R 2 M. 0.041 3 *ifa$\ 0.422, i& & — ft##]ft # 

#* = aqpni *##:*] * 

#c 


ife^SE^r «arr86 M # £ ft 4.2 % . & ft U ft f 5* f & ft2f« fi W ffl 
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■ if alkwa 





narr86 ZW>^H 

{Sc ft 2 »*/J'c -« 

*$.««« r- uvummfa&mit y tt+att*. mm&m 6ssif 

^ffifF^a^MSSo a«Nt- •« + ,**» R l SSftTfefleatt^ft^* 


i§SJI,6ME!fc 


•T£#l£^?u*ttOLSttTh A^Ma‘.«{nSS4#^-^*^i!CiT®5t 
KitrfS; 

y = ft ] J'i t (3 : .J- ; + ••• + /3 t-r* (3.30) 

OLS 0jai®S(3.11)] o 

4iU3.30)t.^ *, =0,x 2 -0.•■•.** = 0 H*,!Ma»£ife*S = £«#«& 

K, ■?',,•••, /T* .V *f .r,,x 2 ,-, J* jftftiiiaW/cSWSBiTiiWMfttl 

OLSftiitfflc 

Ifffit •#,S(3.30) + WOLSftif{IS/h{t'r®l i f i ^«].MSffiff§ 
jst«a*,s{nw«ri6#» 0Ls»tt®,*faajRj«WPie 
«fS<js,0Ls«^M#^i4^#»?c ma.sn* j? j »s£X^i 

ft 2 - 1 - 1 -SSR/SST, J£^ SST A 5^(3.24) {£ ifi, riff SSR 3E4S 2 (y, - 

.= | 

•••- ft 2 3ci^±pjt6^$i, a*********** 

u mmsign u mw r j, 

ywmm. r 1 

#&{$!&5t (3.29) *-#, 

i+w ft 2 0 (Sittit^T. * rja-a-aw^fi^ws^ y, j*Ki&ai* 
ii-#c) m^Taais^WFiiia. if-# r 1 at-s^wiEiii, 
ifi£tJRAW®WW-^fiSM«P6, + 


3.3 OLSteitM^^MH 


OLSjgFr^W 

► 77 


nr .3 * p ft & m * i»»/■ 
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atm-®. oLs^-ttsKwstic **ji, ifcHtfWfcM'Mss, 

Sftt'&SifttRc 

is&idt#, atmem 

ant, 3.31V, 3.4l?«3.5lV£'J^£fc&. B 

awai* **#««&«« taa*. 

(MLR) .fl>-tg 
>ft 

[""**'£ \®lr7iT«#« is§•*««). ! 

I ,6fr«SnTlfi2 


j 3'-ft + ftx, +- ft;t 2 + -'• + &z> + M (3.31) 

a*. ft, ft, -, (^»)i 

_ 

tm. (3.31) ®?£f iSfr^HSU lEXS^SI (population model or 
true model), (3.31) *NWtgg^ HtSS 

ea-^*s«-^s, •££#»&. ft, -, a asnsMi0r». 

.V fnS3g*#nTWSSff]i9f^-C.'W$*Kiffi*B» 

fn-flv^), (3.31) *0Si*ft2$ :WilP#a*® (3.7)],, 

___________ 

atit-i*# n i u, f -, , Vl ) =/ = i, 

2 , -, n\,-z*utonm ( 3 . 3 i) ar&ft&ttga. _ 

.v, = ft + A*,i + Piz ,2 + ••• ~ ft*,* + " (3.32) 

#&&$ cEcmttj*c:Eo£f;)meft? 

log( salary,) — ft + ft 1 or( sa/«,) + ft 2 ceoten, + ft ceo/erc] + (3.33) 

S4>,U, ® CT£> W*F*ffi3£j0t»*flMS* o StJSfflWp , 

at«®s«s«^e(3.3i)iiiJ#^Eii^#«a 0 

S«TaflJi9f^-C.'WJBtti+XS.tt:^Sc 

f£Sj«ffl(3.31),.ft 3 - Wlsliia^tiiOW OLSftit* ft, 

ft,---,ft,sia:®#ttft,ft,--,ft ftottttiie. fs-intt3.2irKfsu.oLssf - 






©S MLR.3T^ft«l®^#) I 

|_ F,( U I X! ,-T; , ••• ,X k ) •-- 0 _ (3.34) 

MLR.3 °im^J$.±&jm$L2. -*. 3r« (3.31) 

mmzMZMi msd. 

ft. : mi5rft : !8.cons = fo-t fi^rn + Pztnc 2 + u rpTB-fe f Z-lXtym^o 

4p®ffiT3t7X^®, tfcip. Sn#KiEWIia!*W log ( xvage) ft 

+ wage. ftABSfl, 

Ko M.fift±ff, &l2tt*B39!ft' «3S 9 

«# -t^ r,. r : , -, ,r 4 + ff foj-^ ffi £ M « ® H ** fg ¥5fc© & 

mlr.3^bx*c ffiM^7Lra)a^-#f, 

®/j' fg 

£„ ^ffiajfc. £©©-'■■■■&. 

H$fRff]*ai&Jt;»*„ SD#»fIW.>jS#B|f/.V:iKinWfi*!. Matins 

-+**+0****. MLR.3. Sflfigft 

«f& 16$, 

r°j®, y EBt&£ e 

=f © 5t MLR.3 ■?.B^t, afn3i#*®ffI^^^±*li3S» (exogenous 

explanatory variables) c $IlS Hi x ) HI -tf u flife, % y A x, 

fl£)8?f3E4 (endogenous explanatory variable), M $ “ft 4" ftl “ F*3 ± ” 

»*@*aiK^gfHfr (»J5.mi6#), m "rtiUm#*” -W»£7 
iiBj OLsw*«t±0fffi : .® : Wft)a-'t©s^, fSEOLsfti+ft^^tr 
-r#» 0 4^7E0iia^+^ew©^MS**f#^ o 

©$ MLR.4 (7tf£5£±*t£ tt ) 1 

_ 

ikT®¥itm&8r¥M¥'± 

MLR.3-4©S MLR.4fflfirS, fffiuni fJ£]«:3S«. MLR.4 3f 

0r«®£ MLR.4 tfc# 


K 




KHSC&c ZnKXW (3.31) 

«P4!*i&&^*3!aPJ*±#8tt (perfect collmearity) 

wism, tua^tgsoLs^ffiit- 

mmi&siksm. «^MLR.4Affs$fl^.(si^ffi^^*, rb- 

»*«#]***#a**:*«#*:£**»***, sp^tch 

wan, xfbWT 

<n#>ror<> = ft 0 + /?, expend + /3 2 civginc + u 
miyt^mnm expend ftavginc Z IU*Ttkffl*: *±*B¥*J*fc Ai<5tt¥ 

tt. fHfS]+*H4^4-£*S? &U* I:. 

«/0g£fl-tfr+ #£«#*■£- fiit MLR.4 + ex- 

^dftaTyfwc^WSe^ffi^WfiJJE, tol*#fl| •'h #*£*#£ rfl-5 
gteASE^ffi^M#*. *«in*t**$7, mciJlUffiliiSij. awtfi^fi 

fSc awat^fcftW-I^MA^nttafilftffiTWftiSAW-^iari 
tf«N\ #ffi?r*£!fea#*IR„ wan, £fSW-«»4ifcAW££W. $$ 

Sr^W-fHx* 

AX'tfr^fijJc.K? 

sms&fciis. n + o 

lit if ift , & «! cans - ft i ft f «C + ft ,nc 2 -t u ffc * ift If ® £ MLR. 4 : J? ff 
x : = mc 2 WJ4fS x, = i*c M-'hffi#, fS inc 2 JM^'J4?:S i« W-^-ftiS 

#> -^^^^fiiswaiASMWiftA^ow r-^7u$ftft/iftA*ipj. *E**a 

log( com) = ft + ft log ( inc) + ft log ( ;>ic 2 ) + u (3.33) 

«*x,=log One). Mx ; 2 = log (mc 2 )c **£,!* 

(#a»SA), RffJ*§#lJ log (me 2 ) = 21og (inc), BPx 2 -2x,c & g $ 

axj#++w^--'MR»» J *4 e astigifTfi^ mlr. 4, «fn 
j3/:«ttwfi. « [log (inc); 2 ##»log (»«: 2 )o 
^«n, r§tbaflftm#£fi'«;»g 3 

a$*5i 

wan, «taafjsftfi-sj£iaixt 

*ff«££. ft£#ft8#««ffttft£Ac ^-weA'M 




MS A A , ex pend A AMS) A A $)SL S S tfj ; w:;«tk/B B 

M£i££ib. #4- r«*«-/*W *3Ei£&£tB; 


voteA = /3„ + /?, expend A + [AexpendB +• /?,tntexpend + u (3.36) 

<H.iiiT«g£>L ^ J -., 1 + .r 2 . my&'MSg&?r7 /K&mlr. 4 0 aa& 

?m o.36) 

#» a a« t, sm 

7MSA Skills expendB ftfoter- 

pewlU1R.WS$>, -KfUSt-f expendA, fft WSilts®XE X , 

ti-Ffin (3.36) + 

TSiffiTlftff* —T, tot ex pend, % 4. expendA tft&&& 

B69£STd}7$M‘ft«. K, Al9Jn^jSjtiiJ»f^»^W* 


$ lSf Si i£ ft ft 7 ft. 5P £ ft ft ft.ft expendA , expendf) ft 3 shareA ft ft I? # .ft S . 
?f ft shareA = 100 ( expendA itotexpend ) X j ft rh 

ft, MLR.4 !$? 


mwttm-f-mw, in#imuE : &zmmBM;'h‘L'!A.m. ®ss mlr. 4a 

$ MLR.4 tii£A«t.o «-^g (3.31) 

+ MLK.4£tTj£jl, Mgfc±i#, ££T1fS: W-ifi 

ti-* +it#», ftm*'S«* + i^30e«io *-£**, mm- 3.4 Tit# 

iu»iFMm&%.7Mm, ma n >k 11, 

^•SfcMftiHfiRF. iK>e MLK.4 tr.c ttio, it-'MUfilhlS# 

mxf^^55*$*wx?f^re*f, ^^Tfes«iTj?ff!iw trim#**, # 

-t*AWSaW¥Rli5Z»SKXft@iii^-KW 2 «„ 

$ MLR.4 *ti{££, finTWk*, Siwa^nrsi, 

afn:»ft*fcffi8i. *±^Ej'F^5uPiaafiffi5:F'. oLsfstHnsx 

ia 3.1 (OLSW3E«ttf 

&U% MLR.1~MLR.4T, 

E(£)“|S,, >=0.1,-.* (3.37) 

g|I OLSlA-i|-l:^-feft#^KA«fei+ao _ 

^mnfriiTELEWMTT, fg£ MLR.4 tigfl|£ <0#et5t|igit# 





oLsfSiift), mk 

a®« t jm*afnffifB^»$ws««sft*«g;EMLR.3 f^iebim, 

^terrS. ft&^M'fft, ols*x«Wo 

«[2|f^- &&im (3.19) *I&#fSip#W0l 

-j-t, "9.2%SltW@ffiStl-^X«ffltF®’’ ^= M 

mm. —HSitfS* 

»t]iftOLStt*fe MLR.l ~ 
MLR.4T££«M, OLSttitffiMSffffl F##*J 

fifths, &*-0Tfgf#?!j«ffi = 




(inclusion of an irrelevant variable) ISXtf WMiS ff T12$SS (overspecifying 
the model)- &*«%, ** - + (** + ) flflS.&f+l^MR'ft. 


y = A + ftn + ft ^ 2 + A .r 5 + ^ (3.38) 

ffiLa&'f'g’Hifc&lgS MLR. 1 — MLR.4 0 fSfte$!lT x, It! x, ZfS. x 3 Xt 

SP ft-Oc $1 x 3 ^ *i W jt 2 MIS, 

— fl^tlT x, ft x 2 , r,lytfiW| ( ffl*fF&S«*»*&St£E(;y 
I x, ,x 2 , x 3 ) = E(y I X], x 2 ) = ft + ftx, + ftx, „ 

ft = 0, x 3 Wftg 

y = ft + ftx, + ftx 2 + ftx 3 (3.39) 

-A-aritfcs-TS^sffi xj. (3.38) *&<i££!LWfrt. 

(3.39) + x 3 £ft'Hft|;tifc% ? It ft ft ft ft 

#£fl-4S*»a a s^a'HSifcg&^&JS 3.1 mm, mvumftxm** « 

ft, ft Wft-tft (&& ft = 0), E (ft) =ft< ff, 

ftflJ®r)£E(ft) = ft ,E(ft) = ft ,E( ft) - ft,bts E(ft) = 0(ft ft ,ft ft ft w 

{3%m$gmw,w*&}¥-xs 

m 

ft—ft 
j££ft.s:£3#. raaa^, #ft#*»as!ioLsfti+att 

fts, ftsmft 

05 ^.. . . 

' t+# fi Ji* # * .• SE^i^.flr 





B£ (St&tt) + (excluding 

a relevant variable) (underspecifying the model) W t'°J £5).-, 

mmm 2 , S7J7M-07 ols #fft ffi ft 

±«vX.-, rfi]\H.E#MM£fi#tlittTS4W 

IrwmX'h- 

^ A ' ft -W Jal8 " ' 7 fi® iHl ;S iH iS # #f (misspecification analy¬ 

sis) «- -X&1X, 

ffa7F^; 

>' -= J?0 + Pi*] + Pi*: 1 “ (3.40) 

iti-tLflJ&fctliail/MRE MLR. 1 ~MLR.4 C 

fgg^fn±^^7'rt<Jfe X, M y ttSD, >■ ft/jMttXSf 

(j&ftftJi^Wftflt), rfiftx, MSttftftJgftM--WS 

ft. ft HSiJ ft M-ft*fittftM, _v *1^ W r 2 a?rJ5IJM (it# 

$t&si &> ft ffl #.*?*!]»«*****£. sw 

/£»* -C, JfctiJftijft miH&ft y tt -r, iffftT 

fi5*0!U, fffjftii 

7= £n + /ft-t-L (3.41) 

fttlttMtt# “~" “*” 1AT-8W I', (H 

ftS- 

(3.40); (Misi o.4D + « nm* juju ft 

(ll S'l ftiESc tfcSD, ft* S txwgc lii 

uiage = ft + j3 } educ - j3 2 ahil + u (3.42) 

Si ftisftft“ixitjK!). nmmnttffitertTWLm 


wage — fto + fti educ + v 

5^7, v = p 2 abil + Kt wage Jt «f«c 2 ft iSJ #■ E H , SlttftSO ft W'fSif 

js 1 W#«ffiWW,r l #x2W#*ffiW;£ 0 Rft iff! ft*JJ£ 
flff^|sl!B1>OLS^*tt-fta. 2 A^OT^ii'E, 0f« 

ft^iii&ftWMflft^Eftc. fS#0fl 

*atSitSS-^MMiK®u+0f-g.S-WW--®o 


M3* 


7C w is^-ffr 


<& if 
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iffid;/® (2.49), 


$4 


L( v ii - ' 7 i)v, 

/?', - -A;- (3.43) 

j-,i - .r ,) 2 

, I 

T-2*£*:fi#«! (3.40) 0r«x 

59 .v, = j3 0 + /?,.r,, + /?,.(, 2 + «, (3.44) 

(a»ss*s^rj- 2 , ^w^*.v, = /? (J + A-r,i + «,)= ^ sst, smst 
( 3 . 43 ) 5u s am $ st (. 3 . 44 ) + &.>■, ft a st ( 3 . 43 ), ajst 

(3.43) 

X)(x,] - x ,)($, 4 fi,x ,, + /?,.r,, h «,) 

■- 1 

= ^j( J ri “ ■* ] Y f " >r |) j; /2 + I ) U i 

, I I - J I = ) 

= ASST, ( A2(^.1 “ T |)jr i2 +- - T ,) M, (3.45) 

Ap 3H#.A (3.45) Wra&fiBtBfcia SST,. 

(«,) = 0 , wm\ 

- x ,) r ,2 

E(£,)-A + A^ - (3.46) 

V(-., _ T,) 2 

: J 

Rift,E( A: Pi JB*t A 

XJ-TjC(3.46)«f> A S$M 

nnn.m8, 


?; = tf u + 5 , .r j (3.47) 

4 r^j#*™**##**#^*®, r,****^ -t 

*. (3.46) ^jfc 

F( ^ 1 ) = A + A $i (3.48) 

-e*** a ^,) - a = /? 2 r,. 3 #&#***&*«& 

(omitted variable bias) 0 

ftfVMrm (3.48) nJWS-iii, ®-Wt# 

wiaaa^s sn#A = o—Bp^^astSK^at, Wa p\$c%± 
«Wo «fnEM.*2#wffif^pi!a4J‘#f>t>i']BsiTa-^« $ 

*£, An* ?,=(). BPffi ft#o, fit ffl*f fa ®s 

A j- 8t S .r, W JT 2 x x M#*2r2;£tfc. JPrW^f 

.r, fn .r 2 r, = o 0 wntw r-A 


asm*** - it *<!>,*■*-*, 4 , j£fesc <t 







ft .r, m iijefi**. 

<fe3.2l*«mii:«T, + .r, ft r, ***«*. 

/9, /?, *§3?, f«ffjafiliEW, SC*E(x 2 Ui) -E(.r 2 ). 

JJP4 £, MZflttXftUt x, : *r*#» TfeSIAit A at, flgfl&ftE. # 

■a*, a s\ v x, ip *, zmtt)iax*mti'M#m(f:n*i 

$n^ a, fu x ; '£€£, m §\ >0; FniraJS , (| *ii j- 2 ffiJ s\<o, p t 

$ 2 ft i , £ 3.2 &% r^SiUMHtWPfl# 

"m«» s i|«3,2Jlffa« ( tfcifi, in# ft>0 (j 2 x^>'Wlh®ifi), 

ifii .r, ft x : jHffl^c. J/l'J /?, iftte&sMlE. in* /? 2 >o, .r 2 

*3.2 (3.40) Wiig*iiig7£* * 2 W 

_ #aw°rgi<e^^.sg _ 

Corr(.i i../ 7) >0 Corr( J-, ,.r 2 ) < 0 

ft<n tfi5&#lE 


3.2 &** r««w^isj. {Hflaig^A^-w^+^esfo <*«*s 
'K *ifc#-§*iE#ft, **tt***, flftt. Sn*fi.^4>»#W0}ftJi 
8.6%, flffOLSftU-t'f , W«»/i|0.l% (1/10 ?•&#/£), 

*r*-!>= ffifi, r-jisstursT. 

* ft f(I i l M*/J'&iE c 

$ 85 *, rfl? &*-**»»*##«. 0 rl!MmBlt£ A AiE 2 £ 

ft, fait j- 2 »rft 
W, I, ft r 2 X 2 ffl*3n, 1B&&1# 

£l$f2r*S (3.42) <t'. «&-££, 

0nfl#3K^i^SdI^ : ft>0 o «/«r ft aM -jR?U 

ft, e^KWAftaaaswaftW* 3 ^ aft, M*Si*lsifi2rg«*gs = 
A + /?,«/«c + rWiawoLSfififfi-*»^:>:„ 

Sflflffiift, in#« 4&'#£mvw*, ifiT_a%&$ 

is, %Xc 


&i 3.6 /j'ftissi 

iS.it jf 4! log ( wage ) = ft Q + + ft^abil + a )IS A® t MLR. 1 ~- 

MLR.4j i* WAGE1.RAW&**;***«*#, 


jjr ^ * 


.# ?L FI fcl 


teii 


► M 



log ( mage ) - 0.584 + 0 .083 eeJut 
n = 526, R 2 = 0.186 

dj-f&**,.«.-* *#*#$]«<**. ffrU$.tflX1tli!L 0.083 it A p l ALA.; 

"Ttefc-f 8.3% (ft 

if), #T # 61 *L 


JE : 

irr.^score = p 0 +• ^ expend + p^povrate + m 
rt)t, /mntfr £*«*£»***. ffiffl 

££2£&*f, ta*rfc«2nli 

KlfsJ..- Hitt, ft{ avgscore Xi ezfvnd P, : 

■mnzmm'i p, w$t, & si : 

forr (.r,. x 2 ) <U= hk% 3.2f, 0 , 

a>u sp/?,-0o tefiMffiMjaftrHSiiiriii 

ft?SIS«c '&fem (3.40) Jn£E<j9 ,)>/?,. 

WXftln$ii£ /?,-£|6]±Wfl« (upward bias), 3E (£,)</?, fl>J-, jatl /?, 
(downward bias), iS®$£-5 ft $0til-# 0 ft 

(biased toward zero) —E (^ L ) fct Pi 5S i5 Wt#iJJ c 

Witt, Sn*A*iE, /?, [□) S-^rffi. iu 

S pi *ft, SP4 p, ft hftttiS&StSft^EKjiffiiMc 


la 




Win. 

y _ Pa + Pi ft + ft-*: + £,.ft + « (3.49) 

«&(!§£ MLR. 1-MLR.4, 'tBSfcffliftSf T£* x 3 , 

y ~ Pa * P\*1+ Pi-£ 2 (3.50) 

fl-offiT, *pffl£, x, -*?««««$ 

*.ft*S£, ffi.r 2 *M?x,tf*. «*/]***«, *T'±-/L^Wft#, p, 


^ .. . . 

**£&**¥#& ' if-#*?* ***-.• iKitWA 




« mra* * 2 ff x., wet **w*. 

•Jfc##-##: £',» ,?,imrsis«#«i54«c *, *n JC 2 * 

ffl^C: 

SPfljft ,?,fn a 

.<-,. T,n < 3 *a, -#««**<*$*»*#* 

mwffl= x, w .< ; %x. «5SfmiKii-»tEA»w8fttit*s+a^ 

I, ttftK, &&±, 3 j:, *D j, -JE*Ht, WWiiE m 

^(.r,. - .r 1)^,3 

E( ,3 ,) = ft + ft -- 

^,( -r,i • -r [) 2 

; 1 

&«*«#*§ 0.46) -#, ft, .r, umr .r 2 „ Hilt, aa« 

s 3.2 ft ft ft ft fufti .c 5 ft ft r 2 , UcifPJT ip^ftxi, 

MiiCorr(.r j, r } ) >0. JH'J /T, ft 1ft ft* IE. ftlJJtflMfv 
ftft-'t'WT, esptr- 


wage — ft# + (3 1 educ + Reaper + £3 abil + u 

JO^SiS+aiST a&v, WHPffiftJt' «>r-5«At7 *;*, p\ ft /T 2 05fti+ 
tti!»sw«65 s iHiffi, ariainnit#?# 

@it«rfl^^imr(i:r"l±^(^'KW«i>c, IPJIbfcJfTo SnUiftWa- 

65fg£, B+ttifelil^BriftlfSI. fl3*-«iElK, #fn&J.fl§.€, 8*7 ex- 
per -% «6;7 it ft 31', educ -‘-j esper til A 3H ft, ( 3t I^K_t, '£ fi] ;£ A ff ft? A ffl 
ft,) *Tft> 0 , rffiii educ 5 abil IFfflft, exper - 

w, '§, 

iRw-^*wa»sif#o a#ft.i>M£, atm& 

r.) 'jiSHWftaP3*ft|H]6<Jft^, Fftitim, S&n*r#J9r*£ffel*#£ 

ffiWS^JEJKL 


3.4 OLSttitMWtf 


93 !%T%m3,mM'*ik%z t ?b, 

65 •#£*, Srmai-fc*# OLStttf*ttM2r£ a 4£3Uj££tif, «Sf 2 

#* ff, mmu—'ir^, 

£tfc. £3.5ffBffm#S!l. SD*if/Jfl rislftttt 

ffiig. OLSst=g-W- 
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03 3 * .# .ft. i>V t!3 fr ft • & it 




MLR.5 

■ _Var( u I r,, •••, ,r t ) = a 2 _ 

MLR,5 u ****** 

**««*--**** 


wage — Pq* fi } educ +• ftiexper •* fa tenure ■+ w 

bp 
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Var( h | cLf/t, exper, tenure ) - a“ 

jgSE MLR.l-MLR.5 -MM (W « ® E Jt3 ttl) X*r-4£ft£ 
(Gauss- Markov) **, i£Mlh. «mgi£ WS K if ffl X fitfltt# 

mwm (x,, x 2 , -, x 4 > 

-T-#, tflJSHU educ, exptr fP tenure g £t (lWi ft 0]/d 

+ , x - {eduCi ex per, tenure) ■> SlffiSM'l W#fij£ MLR.3 

E(/ r) = fa + /3,X] + ft.r 2 4 ••• + ftj* 


ffft£ MLR.5 tfc**MT Var (.ylx) = <x J 0 

*««!%« T®S MLR.5 »«lf MLR.3 *D g * £ * R|. MLR. 3 £ 

g^MLR.5Pj*0j. ££x. > 

WA'MT. MtttftfSfiWM, Jt-iiE 


£33.2 

««S MU.l~MLR.JtT, «a$®ft#;£M&{4, S*0r# 
ft ;= 1, 2. -. k , tSIf 


VarC/5j ' SST/l-Rj) 


(3.51) 


**. SST, = £<*,_ R* 

< * 1 

a** (#£K-t#UE«) i2frlslJS)jfr#SIM R 2 = 


fti3f£"£. JBSaTMWWflSr-^fca^gS. fi«aff]*»rWOLSJi56« 


DO ^. 

0 r e&9m*ff.iA - -ip. km a 



fMSffijS (3.51) flRjT, M^^SS^atlnltr 

VarfftlWAAttA'^ + lMfig, A£@A, 
m, £*fi£KlaE|BiM±?R®i£t4&M*ffi$ (An®fn&*E*4*0r#5!ltt 

mm. ( 3 . 51 ) ws*. 

im (3.5D mm. ft, w*;£®&+hais*: * 2 , sst, fm?; t idM, 
TiiHis^ruitMff* a (jnsatrs«si»^¥«)o seffi® 
efcitfeRrfO ft WIIISc 

lAtm (3.51) Jfcfi. MAW a 2 Esft# OLS ffttf JSWLfr 

£&«*» nm+to “*#” n& (ff 2 «A). 

I £ tf >• W^fP^nfl«5MB5«. OLSM^fc 

X*. ts^a (3.5D --tascsp^e miuis&mmiinmwm 

ft W—AAS'ffiitftc 

#e*iflj[ije£A$fcfc$M &#«*(* 

*-£«Tfi. fflfiffl:F**J&M#ltttifeW*H, j$*-£&f£4-ASt* e 

*,»*#«# SSTy -A^ra (3.51) *f.. rj B.e5S@*, Var(ft) 

i/i'o Hit. ttfei+ft [fiis, amts.r, w#*a 

18*«ff s «{H£* 2 -Ac 

^At6ja#&SEflw#*ffl. &$*&#* 

rA#^:^*= 3tl®i:, 
mx. ssT ; MXRai«jiiitt c 

05 £ SST, fiM', Var (ft) fc*tt SST, Jf^^lTISJE 

MLR. 4, AU+»h$. ®«SST,iiiaT-^, Var (ft) BltBMAA^Ac (§. 
X, *#2|E^^waaSi»«® (SST, = 0) Mf(& MLR.4 

*} = *-e (3.51) tWR;-«, £& = ^SIf 

t*>«aPWSP^o 0rEl*#&»&-- 

*. y *fx,, .r 2 . -. x* RU3gff#pjwi? 2 : 

#1 R) WlaljBR^SJSaatWS^a, £* x, #ft#E$i:mdiSeW = 

* = 2 WtfJtft >'-ft + ft-ri + ftx 2 + « 0 Sv a r(ft) = <r 2 /SST, 
(l-Ri)«t,S;SiA^ (^-«IM) a^ffif^iljFlSfaSJWfi 2 , a-F R 2 

J£fiT®£ft«, 0r«3 ftfdSiSF 1 W. SWim&'L#**, x : l¥# 

T x, WA»#$5 &c x, fti x 2 i®SffiA = 

mm Ritumsiig-hn. wnt.x, »x 2 £ih] 

>89 


0 3* 0 ft S! 0 * #r : frit 




w,)Rffl 3 .i «iiy#;ijvar(^)-^M r, *i J: r 2 z 



BE 3.1 \*% R\ W-+a*tt Var {fi,j 

•JRttWT, J?; &x, ill SEWKWlfi $**»»» 

*h ^-r^W <r 2 »SST,. **«Var(A)£ R' = 0 flfft®, .<£#««£ 

znaiJim, nifut&iiu 

tf MLR.4 m$m. 0ft R 2 -l **# X, 

ft»&iEi!fc]4»*«a$s mmmu^r a^-ft£iiwt®u?; -gfi” 
+ i wit®:.. aum/f® asn *ob3.i««i, ii#^av ar (ft) *b* : 

Kfi#J?;-*l,Var(&)-*‘*>,. fj ^ i ^ l‘al Sr J® 

#ft£B&£££fc (multicollinearity)c 

T 1 MLR.4 C , 

%&£&#&&#} 'W 3; 
38ffms Kj “SiS” T 1 WfSSTfiif- ft Rite 
a#®****®*-#, ffi “*ifi” HftSHi^amtfi--t 

•'MS!®, it So, R; = o.9 
«Etc* »* 

n.M, &m#5m8gEzm&#w3mn£%o {z&&mmvi 

m, 0*v a r(ft)**, gfr\n&xm&. <r J in ssi,r. «®fn&s& 

4$#T#Fi>JW##, 3t£fcttfli#rifffW, *&W|S]S£/J, 

iEjMffiAW R- *m^S1BftKJVar(ft)-#. **M SST, 
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(51*3.4®’ 


AfljVar (&) 0 mat. 

M(»iJ£Ji.flEffi&ffi^M*e.<i>, £ft 

ft Var (£)» (Arthur 

Goldberger) ft *H+*S}£ ^SEtf #® fttfe ft « # .3) ffl ffl , (ft # £ # £ 5fc 
i£) €J3S /'WISWfj'tt (micronumerosity) 12 1' 4- @ , # /£ A >J M'^4 1 ^ 

*«ini«r\ ar^RisfStfi 

IS (Goldberger, 1991) ., ! 

S*fii|-ft *&, x,-5Xffca£tt2M*7ffi£ft 

sffiii#»s*nie9«a-a«?f, i*raas^wa*^. 

^T- nfliliSafA*® 

r^m%, »atifc3.3 

UJ5UJSL. 

wwtk. m^ttn 

iii^S W$!?-A.¥±«Pffii££ffe:£ili«HW:£#*JI¥ff 

&fltM *;<fsflift), *&. 

H&xwnx.t, mi 

E^saaimT-'M5ia : 

&$xs£i£«2rBjft3Effl£, fM^-mstx 

*#*»«♦»•**»*, *r*#***, tt®. 

«S1: 

^ = A + iV'l + faj -2 4 ftx 3 + U 

Ktr.fllrjSIffi^ TftVaKfc)* Var(j9,)ft«*, ffl .r, # .r, £(SJM 

#*s£#var(jj,)«Mr««*«. **±. ®* .«-, -t» * a . r 3 %%, mx 
tfe.rjft*,»ff*HX, UfiRi = 0 n Var(^) - cfVSST, 0 
«#«*/?,. # 4 , afi&ft**** x, it j-,^mb****. 


Sit, sham*## 

*«. »*#«##*»&*#*#. *7*******«**»****. # 

GM. .SAT **31 ft £#,■$. f o ^A-iA: 

“lil-T* OHA , SAT * * SR# t? £ I*]-fc T r ft i*j,?#&'!±, ^ K&TI-f 

g ft ,A T 19- S It 'a £i f,. ” ft’ ^ $ * # C3 £ £ Y 


# j * 


ft T>; ® itefrtfr. 


M ir 
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fiHSMiji, m&m® r Pnm'tgmu£Mo ttzn, &%&&&#*!#>1 

&&#(&. itiSS-JIAain^ifcA, f B v Sffi^$* r ift 




x&zmm&z&tt&o «3.3U*. ns&mm&'&m'i'M 

#$e#, lS-tMlifF!tMi^ t ft#. OI.S 

tenmMum, ^a^tfa^sss, 

y= @o + A*i + /3z^: + « 

as ft fll# it 3 t WW-ttei+iftc fttf# /?, 3ftg#7tlH!l= 

y = P 0 + ^l-Cl 1 /?2-i'2 (3.52) 

ft 6 jig&, «Iai!l3«Mtfe?gT fn * 2 , ffii+tt 3 , *£«® + SiiW x 2 
## y My, Sff*lT(fif^linaSf#l«W : 

y = 3 o + 3 iA (3.53) 

*fft*=0Bt, SffJijn®ff]S3.3 1f0f 

K,, j:, » ,r 2 *«*, F?J®] ^(SC^Tfij-Se 

4\ fe#ft = 0 , /?,#&)§ 3i S^flSttiK TjS. % 

A 3> sfctt 3 , #F, 

£#jS#£WJf, 3, &H: 31 #W«Sifeit^liaiajfi3i 0 ««#** 

X, ft * 2 S3®, ftffmft (3.51) ftg] 

Var(3i) = -T 2 /[SST 1 (1-Rf)] (3.54) 

A*. SST, * x, »&$#} R\ * .r, jtf x 2 EIBjffft JtfM J?> c jfil 

Var( 3 1 ) = ff 2 /SST, (3.55) 

3 (3.55) ijA (3.54) S3tt ft jr 2 *fc* 

«T, 3, ft 3, SCfcffl—'HSi+fi). ®MIVar( 3,).e.tt Var(/9,)/K ®i£ 

j, ft*. 7ft*. ^(f]°rw#uanT^ife: 

1. jg 3 2 A0 B3, 3 , 3, ^3c«W.MH Var( 3,)<Var(3 l )e 

2. 13 /3, - 0 ttit, 3, ffi&fflgJfcfcW, Ifllfi Var( 3,)<VAK3,)e 


92 ► 







.Af5 •.'Ntfifctf, iiu^ft-o, 3.$ ^1^t±yt : , sn^a:, jp|- 

rfii#Sc ft **«+fc»7-+*X**am«bl ft w 

ffii+MAftISm, 

ftA() s|$#« ft 

AWL tHtgSF***#a. X 2 

/J'-^^r^W^ia (W tfr MAft^M#) ffllte, «ftSISfsMjSx 2! 

—t-fe, ft, %mt, «$*- 

ait. mn^immukix^, 

ft -*-®. St* *«»?$:*:, VaK^,)fnVar(ft)#Kii»r^/hS^. & 
*#*, m##awm»£a, laisiD x 2 m$&to£WL%%Kn4s%® 

«fl]#j£fi&(3 1J 

99 Aj0CM^-'N5H«££<IW«ft= A (3.55) 

+ j-,,» j-, 2 «{£, &Stft ft, HlftTff*# ift£r# c 3 ftAim, 

njfcfc+j,, ( 3 . 55 ) .^i3 2 ?fti 

M?et3tSW&® Z 2 u*. X 2 ffl&ffi, 

fB.i< (3.55) &£HA^W^B!H^fBW*«ta£*mSliliTTjl^A^c 

(3.55) 

tti-fV: OLSftitM^^w'il^ 


stftjfciEfflftnsraji^w-^iSjffitfs, ffimniiwpjvar (ft) m 

SA * 2 = E (a 2 ). & * 2 MS “feif*" StSiaSY^ttKf#*^ 

n-'Y, uU 'ammrmm^m M ,-ffij*^±— 

ir l 

^fiS, IS ffiiSU ul^iSu, = .-y, - ft - ft. j,, - ft.r l2 -- ••• - ftr* , J9r W^ESJ^FPJ 

«, MJSSg&ffJ^fclitfto St 

nm ols®a 

ft - ft “ fto - ft^ii - ft : ft 2 -&*» 

ft&fU, ^fSltV i&ffiiR,, Ktnfiil, 


a 2 = (][>?)/(* - k - 1) =SSR/(m - 4 - I) (3.56) 

• | 

* = 1 Mi?J^lHlitltai5iS5JjT&^tti[-«o 
a 0.56) + « -*-ia-#, 


*r 3 * # 


i&it 
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OLS fSJ SS fr-J § 4 S ( df) (degrees of freedom), 4 A-dE — k A g 92 ft 

df - n - (* + 1) = Aft - ftteit** (3.57) 

*»***». (fttgAKifif&TAfAititHi, 

^ (3.56) mw 

>JE (SSR) = (r;-Ar-l) <T Z &]$■%<, iAlf*f , M H 0 ?Jj OLS ffi if ft 

w-ift&ft, asumwa 

£#, = 0 «i>,A = 0(j - 1,2.-,*), Sift, fr#£iJOLStti+{t£tt, M 

,i - > 

ols^jwjut k + i +»». as#*. *- (* +1) a, 

ITMiutscam^i+p^^- (* 41 ; -Aftiii*c 

eKj£, til£ «,£#**#«'Hi iii£J 

(#W,$S2.3), ( -/RftMfiEWflFSfc 
BftftJjMttfciiR. ttSWa E A^/IU) 

i $ 33^7 f? wibiStttt) 1 

L _ MLR.1-MLR.5 F, K(c? 2 ) = <t 2 c _I 

<J 2 iHMf-^rfg 8 SERr SER 

toffiitSc 

atm* (b^t sF.R^f, a 

a.e#!i, (xj^H&stt#*) <? btsi« 

/j'^mA, )i.®0A. fcsSRt£TI*»filnt. 

isassr&aaa, ir <*/£##*, ftummvt# 

* *a ia »•t ft m &* a& te it „ 

*Tte£tM*ftie*fgKfcWf:ffifr&9fc, «f]&SSSitti+ ft #>#« 


sd( ^ ) .(SST/I -Kj)V* 

FfeAaASl, SS*i&tijr 


«(A) = 


[ SST, (1 • R])] l/2 


(3.58) 


OLSteil-ffi-tt, £R?f iHtijfiF?)#^?!],. eU 

Ase <&) wt«, 

X?T«K, B-fflMSM -*., H A 3t (3.58) 

(3.51) !##!J. W5C (3.51) Aflc^TPIAlt’lifisSE MLR.5, 0rM, 
^^SEd3#j5r-«tt, ft (3.58) (ft) 
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M tJ * •* & * 7 .% 1< y> A 



m&o ft iPli^SVar 

(ft) »*«&*/*£*«, JArfnffif^fcStfc&o S-.&fgt®. 

(3.58) OtfTiiKEM 

£'j>#m*®)' ap* “a#” aoLStiJts 

«*£;£«, rfi]^®«E*«Uit#iE9S03ftaio fSflJSKS H £##f>J, SSPilft 


3.5 0LSftjW&14: 


i07 '&fl*Clifti!8 

T, *ff-£Sffifl3 0LSj5r&-, 

«ff] C ££*P if TffiM OLS WfSii: SfKiE MLR. 1 ~ MLK.4 T . OLS*% 
«Mc fesailgtT, ft i*££M;tffi§fi!ii|-ft ( # JSL -9 S 
3.12), i£oJHg^rOLSttij-SSWUM/J'^? 

OLStta^ffi 

TH^UffS-to *H:ls, Sfn#lJE^, SflSJg MLR.1-MLR.5 T, 
ft 65 OLS (S iL B ft iAStfcSSlii’EflflffivtM ( best linear unbiased estimator, 

blue), *r*iga^€ffl, mniswmm "blue- 
ft^own-.iu t5t, mmm-'AML-A-'faim-. 

-t&Jg#*. #)*£ -^ftif{iW«CM= 

ft: « ft »--Hfiitft (tbJSrift ft,) isHSSW ft, 

ft, -.ftfP^E (ft) =ft, SB*'£«fca ft 69-^«ftit*e 

ft, 65-ftfAi+ft ft 


ft = I>v. (3 - 59) 

7 = l 

set, ^-t- it-^BTKftiglf^ASft^^ftW-^Slfco (3.22) 

0r£, OLSttttftttft^fSWo 

te, &mu®'&SL “*«" i®» ^asa^-sea^m, ftttssift 

MLPSS C)o 

a®, 4-ft. ft, -, &«*&&& MLR.i~MLR.5TSa (3.31) 
*&5 0LSftitS o 

ft, SP^Var(ftXVar(ft) l WMa#«P*7 E »^^?-c &*)Shfc, £“W 
OLS A S A ft (£lLftft#T-4^*lg>E£ 

T)= 3E®±. a^sawrtSij^ih-Litfco ip*«(nMteit ft 
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m ? * .* x- 03 us 4r iff : &i+ 




mm-'t-m.&XM't'&m, a+«*£»* 3A+tf 

m. 


S13.4 (ftgf-g#ft$£3) 

MLR.1-MLR.5T, ft, ft, ft *> #1 Jl ft, ft. ft 

(BLUEb) c _! 

(Fx® MLR.1-MLR.5 (#t« SHR 8 # #r 

ffi»r-i^)ElWSStfe«T, ftfHT 

(3.59) «a^-^ttoLS)E»- 6 

mz. HfflEOTftil. & 

#s3.4 ol$a$ 
£Btt, 5nmSjir-4/Tf4A(FxSTMfffKf-t^^i. 

T'Uf&iLc sfrjeattia, *aH«N3®w«$ (®s mlr.3) 
SOLS^ttiA. .9rlitSa3.4ifiTJ«tc 0 SfflZWit, (fg& 

MLR.5T*^) MTScffiOLS#®, A 


► 'J\ £ 


1. ^7cnMa«®ffi«fun^r»aft«^sflfeH*T*wifaT. #* 

SE«IJE, 

2 . faaaiS^a«iHS#?Dfi$ft. £ 

m (dt®*js) s 

®£W&, T®*i¥^Hfi^Sfl^^R 2 W(i^TAA#-a o 

5. 0H)£ MLR.l— MLR.4) T, OLS ffi 

S«^#, 

$S-2rai, i»M -'NB;£3S*Ji!y#aOLS? E 

6. F. OLSM^feitftMAlEdVaK^,) - 


?<5 


► 




*$• * 


•Hi m a 




avrssT/i-R;)]^tts t ian 

£ ->, W#4:$#SST, Mttft, Var(^)J3*J~FPto R 2 ,&mto&. *, 

3 R 2 , mi&T l tt, Var(ft)MTPXPSo 

7. 7Ti,-^ + ±i*n--^£'3:», 

OLSfiHI-ffifatr^o 

8 . (ISaE MLR. 1 ~ MLR. 5) F, OLSfcit#.! 
fttt*3'f£Xtf8tti+# (BLUE) c 




(BLUE) 

Jtffe&tt*# 

Sdj.S <<//) 

ftt 

i»iTW«« 

(SSE ) 

-GHftt 


iMS^rr 

#57C^eial!htta 


OLS««gffiit(S 

OLSl9]!l3*£ 

OLSiW^i+ffi 

naas&s 

.mmm 

as 

as-^fa 

(SRF) 

&*#» 

/?, 

/?, W#«® 
nu&fe®« (ser) 
as^fn (ssr) 
(ssr) 

«£!*£*£ 

[SlJ:«S 


3 




3.1 (iPA2.RAW+£* 4 137 £*:££»*[«. ffiOLSfii+T 

taTtm-. 


0 3* *7?,&&&#: 0 it 


► P7 
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cdgpa = 1.392 ••0.013 Shsperc + 0.001 48 sat 
n = 4 137, R 2 = 0.273 

jt'l'. rj/gAi hsfxrc ( fcfc 2T 

iJt, hsperi = 5 , #£**& f *S±»[ 5%Jt*l) ; so/ 

(0 *ft'A A S /*« M£«*ft;i££3HtJStt? 

(ii) S As^rr = 20 #P .«/ = t 050 R.f, A1*r Gi>A &<J BE iEHHk .£'!>? 

(iii) {BA 

.SAT^SiSflftt 140# 1 , 

GPA £«*£'>? 

Ov) «**&./»»■*$, 7fn#affla» 

ffl£ 0.50 !»•¥#? i¥t£#W£3£c 

Wi 3.2 M WAGE2.KAWff>^jfe^T.AW»iiflFtfTjHT^re: 

ediu = 10.36 _ 0.094.«A.s + 0.131 meduc +0.210 feduc 
n -722,W : = 0.214 

S4>, 

¥Sfc; /«/«« *5t£g«TrW¥«e 

(i> .was m«/«c »/^c x 

■i : , ATl£85*)W$«tf*^aSiI''—¥, fl55 

(ii) itifexj- Wkc- 

(iii) fa-tsiAAatftjeai#, i2#waw= 

S r.A B12&WX:£W», ffl^3£#HJ*ST 16*PWa* 0 MifB 

3.3 TSi;&'h£S£li&fc*Hlft)Rfl- (Biddle and Hamermesh, 1990) 

^ffl^7c0!n««IW—•t'ffittlK*, iiM^ W & iS® 0* 13 El« 

x/c'e/> = ^,| + /i| tolxurk + j3 2 educ t /J, age + u 

jt'K steep W rorttrl frfwc fOage W*F*IMS e (i£ nj 

#£AlS2.12J 

(i) $Q|lj£^A>.iXftTfiM¥F£ge5, /?, 

(ii) %ik$j ft fP ft 

(iii) fiJfflSLEEP75.RAW*fclft«, ft it til* ft) ^ *1:1 

j/eV/? - 3 638,25 -0.148 convrk -11.13 edut +2.20 age 
V = 706, R 2 = 0.113 

}D*^A-S|T.ff 5 fvMtt, Mil .</«/> &;!■—'H&A 

ft)®£K§? 

(iv) «/«c 
• u-M&zf : 
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(v) fofa&totv/rk, edu: Wap ## nZX'PttXW&m ^ffeH^ft' 
^H*pTfg»D^?£ 4 SIR±&;] 0 ^l'B]? eotwrk 

log( salary ) = fi (l + ft, LSAT + j3 2 GPA + /3 3 log( hbvol) 

+ (9 4 log( ro»7 ) + /?j rank i u 

A*. LSAT' LSAT GPAfc&^S;*:# 

GFASO+fr#; «6wtf ««r *iSAa#KS¥» 

»ffl{ (ran*-l 05 Sf#gSjt*jf«) e 

a) 

(ii) »rfi«iii 8 

(ni) LAWSCH85.RAW tfWftffi, ttitdifcMtfSft 

log( salary) = 8.34 + 0.004 7 LSAT + 0.248 GPA + 0.095Log( libvol) 

+ n.0381og(ros/) -0.003 3 rank 
n - 136 ,P 2 -0.842 

mi gpa ^a.mm i #£#gcfF*££*iHj 

n»j? 

dv) $#$ai og (/,6tw) 

20 

3.5 GPA + 

+ . f<^t^±MTssra« 3 *±*nsittft«M&*9, x 

o awsshzmmft&wwfeiftz-, 

m i*E^ffi#W/h0t«;tfqt|5£ 168 0 

(0 ‘P GPA = &, + Pi study + & sleep + ^work + ^leisure + u <£, 

{£1$ sleep . work fC leisure study 

(i.) )Hff»f{-^iit«sairTfl5)£MLR.4o 

(iii) 

$#. MLR.4, 

3.6 4«*'fi=^fi$ftW£5c|5l!G**!. MLR. 1 — 

MLR.4 = 

.v = A)+ 0i J'i + &x 2 + 0.-J-J + « 

fctfftif- J-, fa j: 2 f^S'Pfa* 0, = 0, + 0 2 » ffiifl (5, = 

0,+02* <5, ft — 'hX ; Jifei+* = 

3.7 K ffi W-f- S f? £ Sc () LS E+ it.+. se H iM ? 

(0 #2r£f* B 
(ii) iS»- y 


*I.SAT>3.^HW?P^KAf:#i ( i: (!i. School Admission T«() ---i?#i± 


ff .? J* 


#7 :S $3 ■& tir : 


it it 
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3.8 fgtSfrJigik^llX.XAlftT^i^ft ( avgprod) ^^Tig-yilKT- 
( avgtrain ) *UT.Aft (avgabtl ) Mt-0Sf: 

avgprod — ft +• ft avgtrain + ft uvgat/il + u 

m Sn^$»(!£&7W«XAt6ft 

PMS avgtrain ftavgabil $Pft , $• avgprod avg¬ 

train «fTfBf*0jB0f»SiJW /?,. nTflBdi3Eft-£ttM*iS? 

3.9 T®3£XftSL + (war. 

( rnom.5) , ttK « : 

log( price) - ft + ft lng( »ir) + ft roams + « 

(i) /s, ft ft BII66ti^#SfrA? ftftiKSuMiS#? ££SI#c 

(ii) ft ff ft nox [S*SS*ii&, Slog (nor)] ft rooms * ItBftffl*? 
SomSS#, ttlog (*rw) *Hog (nor) i4 f j IS5 ■¥■ B !l3 , #ffift$ft—f 

(iii) ttfflHPRICE2.RAW*ft»ig, 

log( price) = 11.7] - 1,0431og( nox) 
n = 506 ,i? 2 = 0.264 

log( price) = 9.23 - 0.7181og( nox) + 0.306 rooms 
n = 506, i? 2 = 0.514 

priced nox W #14 « ffi * B 0 # ^TG B IS ft tHSit fSJ * Si? ^ Vf W ® 

[££#££ (ii) -0.718Sfc#j£tt 

- 1.043 

3.io 


y = ft + ft*l + ft ^2 + ft *3 + « 

s 8 iS't'«sfli^w»f-^^w*«& e {ssffustf r»» * 3 «*» c -#• 
fie fit ft Pi ft yrtxi ft *2 ®!SMOLSftif* = (8&£#**f»S£fltM 
IS) M P: &JMWMM 


E(i9,) = ft + ft ^- 

s^. 

J s | 

34ft 3tfx 2 010gf^SJWOLS®^ o [&/7: ftrA^SJS 

(3.22) „ ffiS^^S4>W±3-, = ft, + ftx„ * ft, 2 + ft ,3 + « ( c 

zb, 

3.11 Taa^g*ZR##ftiftfcfcWXtilS4}-S.e.#:ffilSIS-itilk*K: 

um&smft-. 

growth = ft + Pi share? + ft share , +■ ft 3 share, f ft ft g) # 


100 ► 
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5$+, grozith 1980 1990 

& + .d««,;*ftA#!&ftft&«fcfctt; iA«^ s fF««ift 

;or flrW&SSSffiW l980 *PWtf rp£fi 0 ii*M fctW *W F & 

ara'MiMift* 1= £f6H*!f$&»Jtf#i: 
t, (i^W 1980 4F#iT5«l)« 

(i) MiiftttM$*? 
do *j /?, <&iu-^ffawff#c 

3.L2 (i) #&flf#IIl!S£g >> = 

A. XfJH-li*/j(:r), ttSU/r(j:) = J: 2 S#r(j:)=l 0 B(l+Jr 2 ), £ 

£*.= g(.r.), 

' 2 ).V. 

/?! = ^-1— 

2 ( 2 ; - x) .r, 

r - l 

ilEBJ] ififfA S»Wi#ag + , H*E uix) -0, 

0M3riitfl2 .r,. 5ft *. ffi#^HUa»o 

(ii) MLR.5, ffis^ 

^[Sf s. - ^ ) 2 J 

Var( /? ,) = —r 1 ^---; 

F ^j(z, - 2 )r, ]' 

J = j 

(iii) < 1 ;if*8r-qfcf4*1H&;& K, Kaffir v ar (£,) «v ar (£,), K 

*/5, SOLS ttii-fto [J|^ ; Pfr* B 

[™"' lj ( !: r ^^- r i " ^ ) ]* s £ [ n " 1 ( 2 , - * ) 2 ] [ n " 1 ^ ( j :, - .£' ) 2 ] ; 

i+Jttas® 

3.13 flings (fn«ttA) Bf^C.'W-'MSlSJi, 

in, 


bivghl = Pq + ftczgi + jS 2 fa?ninc + a 

(i) 

do c «s fn/aMMc^nia^? 

10 * (iii) BWCHT.RAW /amiac ftjtrg, 

V101 


* 3 * 9 7 t Blm-O- 9 : i*it 




famine tins *f blight Wfti+iAAo 

3.14 ffiMHPRICEl.RAW«t>WSS:Jg, 'fetfjUTSS: 

price = /? 0 + /3, .sgr/v + [} z bdrvis + u 
A*. pr.ee 

c.) 

(iii) 140 f-^r^RWet'^. 

4 ?? *tFa'M£* l j«S 8 (ii) 

(ivO 

(v) —Sfi^W ■ <i r ft = 2 438# bdrms = 4 C iA OLS 0 0^ 

(vi) —OOOUtc (price = 300)o 

IS? 

3.15 XffCEOSAL2.RAWfi^Tl77fiEAgaW#li, 

5Ik ^ 'JkSfXt CEO ff *Pfj „ 

(0 ffiit 

(ii) 435 <0 ®ff&51S§!4*gta pronto s Ati-*j£ y k$**IBiaxtS![ 
BSiffAflia? ^#ifta*-lkikik^'2*0#T CEOff7.f3£#*iKi*SBfr 
raj? 

(iii) 4* (ii) »#W«S*i«JnJ c*tte« 8 &ft jtftfc £ft ** . M&~ 

zcEoitm, 

(iv) ;£*'$* log ( mktval ) # profits £[B]|ft#7pf0*£Sfc. o 

3.16 + ATTEND.RAW tWSkilc 

(i) 3ft tfa $ * aincirfe , priGPA # ACT 65 JIM' , * o 

(ii) tei+JHM 

atndrte = J?n + /9j pnGFA + £ 2 ACT 4 u 

mixftttmizM&mto xtmsF.ftmmWc 

(iv)$n* priGPA = 3.65 # ACT - 20, SB if a/ridrre iT^t&T' 

109 (v)M?iAfi| priGPA = 3.1# ACT = 21, 

pr,GPA = 2Am ACT = 26, M]£ili»¥±Mi03lig# 3 &£'I>? 

3.17 isa^M3.2 ■‘amMBw iam%, ue&^ols 

tti+fifS "#!$##«* "ft” fHj*?*S u atfftg#, # «*uc #«*«• ft tenure 








# log (zeug*) f| iifxlfi)!Q 0 ^ f 1 
%L log Xtf ^wr, <»r/*r ^Q tenure. &5 1h) 0 4 1 educ fr5 ^ +B fcfc I? o 


3 A 


3a.i (3.i3) mm 


71 

min V(v, bn * A,*,. ••• A*.r ,*) 2 

V*- , j 

&tw. (#KLKf5A), 

*, w»u 


- 2 XX V < - ft - /V,i - -/W' 1 = 0 

. t J 

- 2 2l}a,(;>', - A) - ftj'.i - ••• - ftr,*) = 0 , _/ = !,•••,£ 

/ 1 

MW 2tt%n\\Tjt (3.13) '\'fo-M&l%-, 


3A.2 *t7jfl (3.22) 


'hTfe^hn (3.22), x 2 , -. z t m\ -HI53, fflUISR^^.W 

*rr (“i, -, «, ^,=i tl + p„, 

as (3.13) 

]>]<Ai + f.])(.v, - ft - ft J,i - -• - ft*,*) = 0 (3.60) 


no 


(SffiOLS^g a,. MZ.X, s,,KSfi#Si x l2 , -, 

It, Hitt, S (3.60) ftS/Slft 

t - ) 

Xsft.v, - ft - ftAi “ '•• - ft*,*) = 0 (3.61) 

i - ) 

0* f tl S .r, *t x 2 , -, r* Sff FIJHW«£, 0rliltf0fW.; = 2. -, * . 
•*Z*/.i-0. Hitt, S (3.61) = 0c * 

, • l <■ I 


e 3 m 


.# 7f; 0 <&• Sf ; 




► 103 





fa , fat-,,) — ootr 

/i i i 

#?, «!£• kJgjsSSWK (3.22), ^>;, > 0 , 3MI&£ 

. j i 

MLR.4$5?iJfr£, 


3A.3 >l£if 3.1 ^JiiEB^ 


Affx-i fa wm&M3.i. 

'NEffifftKfuKRIJ. "T #W,»f:Ec) ffi^$MLR.4T, OLS-fait. 
Si H. (3.22) T’HP#^ fa r /l: fix S( MLR. 1 T, 

Jt (3.32) +B|5#^as (3.32) . Vj , T&, fJ/B 

E A,=0. ix/,, = oft l>„r„ - i>;, , 

I • I , . I I s I 

mmm 

fa - fa + (i>,,K,Mi>;i) (3.62) 

I 1 / . 1 

HE#. ftfixS MLR. 2 ft) MLR. 4 F, & & # A + # £ $Ji EKhS . $ f- u, 

ffjJHlgftlB&g:, Oif Til 

E(/5,|X) 

^r,iE( u. ' X ) 

- <3, + —-;- 

ev, 

I ! I 

i>„-o 

- fa t- ^- 

E'7t 

I - J 

'= fa 


A+. X***ff*a3BIlW**. ft£0r*«ft i-*i, -, » S!ix (l , -, 

x„., E (falx) £fa MttSfic W, 

3V.4 ^13,2 ftliiEW 

13#, j-i iEfliS^a, fc*E5t (3.(>2) 4'fl5#2*W i 9,, PI 

ft, 4ISS.MLR.5T, tfBftiW) > - l. ", H. *#Var(H,IX) - «r 2 e 
tfHMftiditfjfcttT, auxHft, fflfcfclSUKJ, 

^ • it * a ,* df jf. ,i ; <1 tt ?g .,»; 




m it 


V;,r( j) | 1 X) = 


VW( «, I X) 

I _ _ 

2-* r <t 

* i 


(»M 2 


>v, 


in 


m+:. i&'k ^>?,£ .r, *f ,r 2 . -. x, .* f? wo w « g ¥ * «, mvx 

i 

X -- SST,(I - K?) i£±£. 


3 \ .5 3.4 

nam^^vsim. p, anr 

Var( ,3 | )-is V^r{ f3, ) , M-+ £, £ OLS f£i+ E* D = -«tfe s 

<**».£ (3.59) ^SWW/V,, "Tl^fCAy,. 

/?l = + -• 

) l - l J = | 

+ 1-U + 

Sfifc.E&T tr. i = l,-,w,£®$MLR.3T.ffi 

-#K(«, I X) o.FrW 

E(/? 1 i X) = /3,I 1 ^I^j^',|.r,| + /? 2 t£,',j.r, 2 +- ••• 

l » « I . • J 

+ A Jj',* + I X) 

I I "I 

>1 >1 II 

• h + ■” 

* I i I , .- I 

\ 1 

i 

=- <1. Xi u 'ii '■! " 1 • zL,^'.i-«’ y = 0, j - 2,— ,k (3.63) 

■ ~ I / •- l i - J 

r,, >; .r,, fit r l2 .-,.r, t "T 

irmi 

m 3 * ? *£ MM&Vt; t± it ^ 



112 




!>„>,/ =- I <3.64) 

• i 

SfiTErhfB&MLR.J -MLR.5 h ,%iS Var( /T, ! X) 4 VaH/9, X)&]?z: 

' 7 2 

* 2j a ‘,i “ * 

- ^4- (3.65) 


NT ..2 
Zj'.I 


S>Jit(3.64) ,pJ«#.£( 3.65) <r 2 ) 




zv 




2>?i 

l 

'H.S (3.66) 

X (w .i T'lfJ 2 
, - 1 

2 


(3.66) 


(3.67) 


(^■“•',4.1 

Kt.y, = -^-4-.isa#jt(3.67) 


S' 12 ' 

s r 

^JR,E(Jc;fl-ii}jt-* r ia>;jt(3.67) Ujfc Wll *f r,, 

T/fUCieft^,, K4^T-^ffl*-?),^W5t:(3.67) -)E.1^,ii£^ c 


if * @ «* )* * ifr ; X « «; .# 








Ttmmft-tfr: 


mm 


ns mftftms&ftw !a«s+w##a 

4.2 ft ffl 4.3 

&, 14.4 irttifeWJiSPfir«»- 4HD«4.5 

=ty*t£*RiW£fTTt&8ft. 




sisfr^ih, fJcfneaasiT olss^ 

AM, (Fn£.a}t#»i ; m£3.4^-+, «n* 

ifi!»f-^^#^«lST^MTOLStttf-tW^o « 3.5 -ft, SfrMT# 

rfflffgEitttSf, ain»if»3i4 w^itaw^, 

flio Wffi?tK*lr-3£*4*«$F. ^ 


* 4 # £ Jt & vJ *> /ft- ; « 45f 


►/07 





*jfc*+KflrfiWi«4&#4f. *rfjfSMtffl-foa•*-#«, ftfnse*Gflk£. 

.e.ft*F^3fflamgS;*£iE£#WM.. ftflfrtAiEftttllS (normality 
assumption) ; 

I flBSMLR.T (£&&)_ ~~ 1 

| -, x t . in .aukantiUs^ftM 

formal (O.tfO, ____________ \ 

1U {&£ &B L. 

F&T&jBi£ MLR.6 >' « fti T r,, fttlLUU,, -•, J») - E(«) - 0 ft 
Var(« l .r 1 ,-.x t ) = Var(«) = tf 2 . Wilt, #NM£a*£ MLR.6, ftfgfJtt 
<&**«« T MLR.3 fll MLR.5, ^T5S^%K^tRW(g^H:WB?^, *fl# 
MLR. 1-MLR.6 ££$£.• 

MLR. I - MLR.6 i*7s 

ISASsttiHIB fCLMMU/E [ classical linear rncxlel (Cl-M) assumptions J - -RiS 

(classical linear model), »S? 

St. 

«CLM*i£K. OLStttHfrA.. /?,. •-. A H) ft 1% Wr - 4 ft & A fix St T 

AW .15 a ft * * £ m , SJH iff W , OLS ft it « -H £ f /J' W * fll ft it 
(minimum variance unbiased estimaror). BP -lit ftft ft Xftia ft iT 4 1 . OLS A-WS 

4'W^i .v, clm* 

£ F OLSftS'f-ft®$ftPtfS£ E ft3—tk, 

&*£ CLM ft&fg&ft-ftftlttftftS 

>’ I Jt ~ Normal! /?„ + /i,.r, + /L_r 2 + ••• "* /?!_»■* . cT) 

St*. X^(.r 1 .x,,-,x i )fi9fSJ^c WxA&ftfty, KM--7W 

X,, x 2 . -.. ri III4.1 *&£L TAW 

ftumnwnro-T-^C'taPRSn (tiiso w? 
s««WiSfttiE^»-4i. m&#**£««* a 

5t. « iSS 

fB'F'ESFH^Jl (CLT) ftiJtfflfJTF-W/# 
£. .3#IE&i£MWtgft®A$?, « *W£A'W3m£ftff]ft$> 

CLT i£iff ftSM- WIW m&, 1 IK ft ft ft 7 7 *m m t w w & g ft m 
y, ftftjft-AftWftHlSft, $11 m 
m-t cLTieiffjr-Ts'AxiSM, 
ftfilsj- -ftSfflft. z/ ftJE&tt, 

ttl«|S u Win. (5 A - ft ft H! £ ft >/ & & T educ , ej-per ft tenure ft ivage 
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► 


&mn& i*m 


»f- * /F # ^ i£ .- .‘ft (ft; T£ ,4 



/( V I X) 



B4.1 

Wi&imftfir iuimwwiS', spstsiai4»*a*i!flffl^«ii-iiS«-5iMs 

e&tikss*^ wxrto&m. ir. 

i:». wx&h 

, ^tJPltt. ft*-**^*, tfl'ji£:S«rWH&# r. 
“®jff" vx'<t-.mim heun^, m^ttK^tTSini 

n^s 

$„ tt$n, i£$Qlog (price) i^SWSfl. ifi 

iis ra#, axjfe-**a*wif, ^ins^5$^i2 ->j>m* 

w — ffi MLR.6 fliIMKiMfo 5H .V Gt&'HRA'MS, 

@ffiJE?SS^= 013.5 -tflfflSIl^ -t^SA^ 1986 

«afr86, imizKT-^ffi/j'Wssfcmffl. m-a 

Witt. narrM>3&&}E&frftc ft i* !£'»{£>', 

&4KK? Sn«ffiffi«5$J|tM?SiJWiN#, mm. 

ifnltii -l.fflllo BmT*#, *ff]# 

SiWiE&ttltiffx&c 

i£ £ ^ (W jE &14 W & O LS ft if m 55 IE & tt # # ^, 

£14.1 dE&rtff#*;) 

ft CLMfg& MLR.l-MLR. 6 T. ft 

/3,~ Normaltft, Var(ft)] (4.1) 

ne jj£ + , v ar (/3,)ffi^3# [jtffi (3.51): Hitt ; 

| (/?, - ) /,sd( /?,) ~ Normal(0.1)_I 


m 4 # £ tt) pp tH irt* i ft #r 


>109 







ft, SS'nfliiW®,^ = ft 


V, 


it'! 1 , 


U' 


“ r y /SSR y 




**e**2MrHn»* i - / HS£s fltf SSR, A&'hPMift'lAS f-j(f« [* 

w*© 0 . 62 )je 

iha 3 rajt. i«,.-«-i, 2 . -. n\ M-i'mmzitv £ 

«§£ MLR.6 (fBBtfll»#flS£ MLR.2) F, &£;6®£pyHimiH£ (0. 
<r) IWifi, ^^3as;itjSB6#l$*W-^S51ffiES, iSWBStfteftfiftj 

(#JE»iiiB) J a«fc*^±^«TiiEBJ, 4 3.3-p. 


®nffi^TE(ft) = ft . ifiift 3.4 I?, #lH£3t#Tv ar (ft,) ; 
iTffi#iSS^nT& c 


ft IE 4.1 G6P 


fgiiUi* £ ##'**, nr; 5 Ei 43 Is] Fiiftl 1/5 m® - 2, -1.0, 1 * 2» ia ff 


(4.i) wasteBmjra® 0 (4 .d y &, ft,, -. ft, ; wttft 

Mfift, Mffift-£73llilS|S#-tl&£lE& 

M3: = 


4.2 f*£3£ 

^•feisr --'h + fl-SSWIffi, 
wfly&jrm&o 

y= fto + fti-ci + ft ^2 + "' +fttn + u (4.2) 

Mj.iHfi'tss&cLM®So iscm, oLsifsu ft 

ft, *fw#»flra*ws*r***if* ftw®& 5 *7a#r*«tt£ 

flic ^ffiujtt:, «fljj^^i»f(iur ft wdfttems, ^fs®a§ii+{f»r3fe^ 

-KitfnwfSi3 = 

afflffSidTSter 

«i4 .y t&G) 

117 ft C.LMfS^ MLR.1~MLR.6T, # 

(ft-ft)/*(ft)-t,.* , (4.3) 

it ft. k + 1 y = ft, *- ft, J] + ft>,r 2 + ••• + ftix t i- u ft ft W 

|ft& U _! 

• it**.** fit.- an 




K. (ft -ft)Ad(ft) '•Nonml(0.1) o 5^(4.3)4'l» / frM^TSU F¥£. EU 

sd(.^)4*KJir«c <7 liMMlUg** 0r*ft«. l£0JSjtfc#a -Ti'iiiiM 

* *-i«/##, *®±#, *f 

st; ( 4 - 3 ) 

2K, m:xutMri%£&iLtf j. Mil(« - ^ - i)j 2 /c 2 — . f _ lc -f£«S 

f BSiH^JSKlSA, (#JMPB.5 IT), 

s«4.2wi-®ttsf, a mis, 

+ , «ffJi« : «AS£T&#«J«flSi£ (null hypothesis) 

Ho: ft-0 (4,4) 

j tasifWttisi-tc ^a»5t ( 4 . 4 ) 

«)£>£.. AT ft 

£gfrj r8f'H%mn$niG, stii^y (warn®) w«sfca. mvm, 

(4.4) Mt. -i^.r,, x 2 . -, x,_,. .c,. 1 , -, X* 

m x, ny ^inaawffHii^fio v,#* 

*«*!£". 0ft?T*J- ft i£ I!&-&)§-£■ T&-4& 

{«A: (4.4) 8W69ffi*S« c 

■'t-Mi i . ZteT-S-xn 

!og( t cage) = ft 4 ft educ + fte-t/tr + ft tenure. +• a 

&JHTOH,,: ft =0 XlfcffflSJimf IftT 

a («/*r) $n£'t' 

J6iE*«, SPS**»#-^A««HHP^ISfWXfP^#/K#»iflX?J 0 Su 
^ ftx), #HJfciSA'T.jifo 

An#W. (WfrCt^7iiffl5^rt# 0 ) (4,4) 

s, 7 ** 111 * mm 

!)1 £ * * & & Sc 111 A-l-WlgiSo 

(4.4) (*U*M£M-T*f:£f£i£> ft 

W “Sfil" J SSi+X (/■ statistic) Wi. “,9riW” f tt$ (t ratio), 

(4 ' 5) 

".w Tiksma-asha. iiiftfnfittttsawsp#. mm a 

3*51 r|ftitiD:W--1'$—jRWJ^Sr it 

(4.5) (4-4). ftTMSiStSftltftF, e 

ft &5t SErUttBSISi+tfo £&[eliE|# 

/ mUkR^m^kc 

(4.5) JEft&ifclfc H,: fi=0ZM, t K m 

*4* ,*Z€k'iV if-tr.- estr^m 





Wl: ht5t. W>J-sd (ft) .fe^JH, ISH /^ft ftffy-fflN: $Q* 4, >;JF, 

W/,fc*iK; $fl* & frfl. mt.&hfi- #&, X'TF-'f'&^fKl sd (ft) 

a, a meisa, jail $a*ft <*&«£. m it&mmz- 

> 3 ,-o, p , e^tsfSM 

Mft *ife !!„£:£IE5®, ,-Sii'ttffi 

ft **«II&]H$SftfT*T.. ft 

«iES**fi'$6 Ho: ft-Ofgfjt I'iiFffi., £tfi itM ft * tllff £ 

3lW&£, mu ft ffirT-ft TO£i§=£ft 

-t-ftihta. pjfx /jjgfdTiafsu-ttfaftxft a 

M{-&mnnm*wmi-'4--+Bmj t mtu¥t.&&fri$}fc^xmtfww 

& W gfr a ff W ft «fKi M 3 ft * -f,. 

a&Essftrtr- (np:i Ho T^s-iar;^ 

(4.4) fKjsM. h„ iH^s=t . mnik'^n 4-2 ^siM, 

asts/„.*.,= aiE^fS^it (4.4) ?rffiSW±S ; lit^I. 

&&&& K£;iM, 

«L Kltfc, ft -tfSMiaa 

£« -H„: ft = 0". SK#*#**- 0.237 0.fE«8£M 

“Hi: 0.237 =0”, ft 

#i 

ft / atf-Mg*** ( 4 . 5 ) m 

rfi t 9Ei+M£*jIE = awaffeWWP6S-. 




utemanve 

hypothesis)c 5t%fS$llT®itffl—'MHUStiEfllift (one-sided alternative) 

H, : ft>0 (4.6) 

119 «ffJ#^^-C.'H 0 S$n H i: ft<0 WXtiffiS: 

uiife«--fKSs£^ftaife. mmmT % to&#fr>M s *ttsr*ti:, (#* 

m ft*S0; 

(+#:-,) 

«ti«*in*4*# fmaatfAfeg- •-t-***** 

(significance level) H (l £I5R LIE @§ #?(•*£'£ ^fBl'^ja, 

fMJd&J£7--^5%f&MSft*-*P. &&&%&&&)&&« Hitt, ftM 
ISS Ho iKfilD-n^ 5%W9:8MH^ifeJg^c £ H, >', ^ *f--1 r # ft 

K»Wf#H • if • "2 .* =** <r jfc : ftift.’?." 



wjsjfo?), Mft*^fBn2ft>(>T, mtt, mi& 

?M* ~ill$X’ MlKft. Uflift H(,: ft = 0®» H,: ftXI 

ft 5%iKiMWtt^cT± fti&AS, ft:$*T » - a -lAii/I 

+ . 4t*ff-j>fe + S5 ‘)5 teKl««i, RfflcS/K e *g& 

iSffllJ (nfjwuun rule} ifJi'fi, ft 

?3>f (4.7) 

ftf. H |t ifia«fn 5 prififf« (critical 

value) t A H„ iHfiftli't, A W ft ffi ft ff A ft 5 % fft A fig # ft H,, , 

£ (4.7) (one-tailed test) W-'Mfl-'F- 

m c, m». *j- : F5%wa*tfe/M i i:w 

n - k - ! -28 AS*£. l\&Ri&£c= 1.701, 4llH o < 1.701, I£$ 

s%^(4.6), ft®, a^ad> 
n+, H 0 (4.6), a® 4 . 2 . 



SB4.2 £WM'T“£Sflmfi$W:ft1l8®H 1 : ft.>oM;!&iJ 

nwwnff o io%^e 

iUftfjiJf «7'=21, K«Si#{a^c = J.323o 

w t-=2.5i8„ g. 2 tus, «•*£«#. gate 

Ho«flfSa*a^:W^c HA. SiiJ£4,ft5%WS*t4/K J P±®ft'£. W 
ft-eft io%wss&*?- hKg^naiaffi^c «5%ws*tt*f-±ig?e 

*# <a-iimaiintsiff^A, / »•*M*n. ^ 





»-*- 1-120 (4.7) WtffiJHiSfc* 

1.658. tfJTE&Wifeiffffiil* 1-645, 

RSiitiK^t i2o, itujiyffifflts*iEiSWtefffio 


0!)4.1 

dfclU WAGEI.RAW f Sj^Tli-if^S: 

log( uxjge) = 0.284 + 0.092(=d«c- + 0.004 1 exper + 0.022 tenure 
(0.104) (0.007) (0.001 7) (0.003) 

n = 526, R 2 = 0.316 

&#*#£*#*)■#.*A &-»*<> 

iif .2 -7 M 7 «£/«(' tenure ‘tf[ %.~F , & (#• t ex^er 6*1 E7 

« *t .£-f e? #.#.£.#$ IK ■& „ «Tii05i{,Ho: ^ = 0*tH,: 
/5 e _„ r >0 c 0 

ftJ.S.*-^lfcsTL5*e) «.&. 

iW** 4 ***'****’ ^ “Ho: 0.004 1 = 0" & “Ho: ^ = 0” 4.t 

0 522 t £] 

5 % ft >1$-SRI =1. 1.645, + 1 %#]’}&%-it & 2.326 r f3 up „ t St 4f 

=0.004 1/0.001 7®o2.41 

1 % *} £ 'Si #• t Ji 2P&«.if £ £ Hi 9 4UH-fcilt 

l%tf 

Adw, *£*> 3 4-i-ff SlStt. log (im#e) M.^ 3 (0.004 1) =0.012 3, 
ifRiTjtl! 1.2%, *ii, )&&${ 7 , 4# + x^«i5« 


dz fil t £ 4s til m 0 Jfe /) ■' T-* 60 * fJ xf Si AS a: 

H,: £<0 (4.8) 

^*®a (4.8) w$£&mmiE#£m m&, «;#<& 

t K <-c (4.9) 

St. /P,>0 EfttfS^tl, 0*1 t #fi£tR#*IE«fe# 

IS. BFrW^fBS^fiJS!., ftfnASfil.iE t -*TF., Sfc. ifffi^ft - c tiiSti-t- 

&&<■ 


|o] 14,2®' 4- fc E1? & f TI * ±>7SR£ : 
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i t * i£ 7* # y£ : .«£ ft 9C A 


ap prate — ft> + jj i perunin + fccizigmc + p%uvgwlth *■ fttavgdebt + « 

s'; ^ , pcrmiw tf. E 4 1 '> ft & Js ^ A W if 4> & ; at«>'w % 31 ^ ft A ; avgxvith A ^r 
^#1; at-xAA S ^ if „ jtr ^4^fj T ft A , -¥•#« 

’T ^ x. *1 ft & R $ ft 4f if, ft >ft i ft t V 


fctJD. $Q£a#'(ft7.|cft& 5%. g 18, f = 1.734, fff IU 

Sn^/^<- 1.734. ft 5% WSItti f ±Ifc££i£ H„ : ft = o ffi & ft 
H,: ft<0 o S£tt£iC#. (4.8) *|gMHo. ftfj&g 

#JiJ-1'ftWSEif'fic £«f (Aifc£*> ffl 



14.3 gfi®3J 18fBMS14*** 5%, JtilAffiifiH,: ft<«WJgtt*»J 


01 J 4.2 

^ft**##***^***^#®* (*A <fe«Btft> 1995ft5/J 
28 Ho) -*«„&«.#, .&##***#* El ft ^ ft tt * 

ftaAi£.4l^ t 

Xft MEAP93.RAW &-t7 1993 ^tSMM'1 408 ^fttWlt#c A in 

ft ft i& ft *t£ a #±.Mt ***#*#£ ^ -£• 

(meap) fe;ftifc+£*<]4fc£a'jik (wwt/iio) 


«r 4 * 


# it® & : 


:>U5 






( furnll ) jjUiiPiiJtg. H,,: - 0. ^ # A id it ft 

H,: <0-, S "ft , 4. ft # & 4! « ft * fl. 0 ft- . ft H] & X ft (r„/a>,„/>) 

(sfa//)r —#A 

ft. ft ft iJ'j *.«A-*T'£±»rflfJim*ii«Jfc ; 

JA' teifft-fX. (#;£*,&#-*+) 4. 

10 “ 2.274 + 0.000 46 totcvm f> + 0.048 staff - 0.000 IQenrnll 

(6.113) (0.000 10) (0.040) (0.000 22) 

n 408, R : - 0.054 I 

enroll ft#.* 0.000 2# 4 'ft$ ft ft i^USl « If SUB " & : vi-fl-ftftik 

£ , ft i iiS. ii ft ft frj itft' SI Ife frtl "S’ ft lb 4t 4-1 ft - (rot comp ft staff &J $; -ft & 

]##■?--.) ### *4t 4 SI ft£. 

>-J 7 # ~ # #7 *3 fit. # iOS. 4 , 4. fO , 

ft ft n - (• - 1 = 408 - 4 -•= 404 , ft 0< 4. (0 ft HI (fc ft # 4 Z- .4 ‘IS -ff- (1. 
4 5 % <4 a £ -14 A ft _h , ’!£ 4 7L ,1 - 1.65 i rawtf ft ft 

- I.65,*&4 H>c 

f« n ^/ tit Hit-iA -0.000 2/0.000 22«= -0.91 , 4ft- 1.65: 4UH * 
fi64-5%itf SsHiftft ft4E& H„ ftit# H t , £l*_h, 15%9t 

'!£■£■ it ?&-1.04, .Si ft ft-0.91 > 1.04, ft H<4. fH g lMt4 15% .1.^ 

'llif AfllSrlt. #*rn//£ 

ft ft £ 4 ;o;cfOT! ^ #! / *& ft -f ;4 4.6. ft A 4 # It 4 .& 3F -ft A ft A 1 % ft 

%-Jt >iaff#)/ ttHiA 1.2, ft hi 4.in ?p 14-4 
10% Bt, 4.in 4 4 ft# ifc H„s /W = 0 ft 4 # ft -£ IK i£ 
H[: ('4, ( „>0 = (#£.£;&$■*«$ IS-JF-ttit. £•- 1.28c) 

A I $4##.ft 

lty&4f-i£.ftftft, il#—4, tb-fril, *., 

ft it 4 

wft/i 10 - - 207.66 + 21. Kfkyzftotcomp) + 3.98Iog( staff) ~ 1.291og( enroll ) 
(48.70) (4.06) (4.19) (0.69) 

r/-498,J^ -0.065 4 


log (enroll ) ft l ¥i ft ^ ft A - 1 .87; 13 ft '£ ft ft 3. '14 4- ft ft 5 % ft ft i|S 

-1.65. »r>««.in4 5%fti*-14*-fi4g%H 0 : Pw„„ M) = OiSii# 

4?2*. (^, + ft^^.) tha,.Si(q 

*t«:^4!),.. 4- ? ?t ® f ^ T , 
*t4-&ft*?#-^-#ft, SiR3PR«tft4'f, 

ft# totcnrnp fa staff f- S., 4 Am,ah 10 - - 1.29 [ Afog( enroll) j, 

- ■.!■ M u ft-w if-! «[i , t».ii 





v'X 

A math ) O 5 ^ , fV . ,. ~ -TTT^ “ A • 013 ( % enroll) 

100 ( \> ^enroll ) 

A fn-ft /fl ?>] ]<>g ( enroll) fit Si "ft 3& Oi IOO i£ -fa 7 enroll fit S if ft 3t ■ft it 

Sib, — ■'h# ft fit ;i A & iff .fa 10% , fl'I 1 t 5 if tnaiih Ifl 

-£71$- 1.3 "-', ( mail, 10 

AfO^-it •£#■*?'Mg-£ F £? tiL 71 enroll fit fa -f ffi fit & € , ’£ A ft t] 

loK (fW/)fit4sl'£? & fa + — fa4 $ 4! + . >i # A* -jf ;£ fa S. % fit M 

•*, * £fafa — ii*fa*.$it4&X4t. ■*•**-?—xt 

4sUS3!i-fl-#£ Sjfit /fa, it .t fa 4fr A fa If] enroll fit ^ fa 3b 3t ? fa # math 10 

fit$-fr (fa 5.4%#iM'J 6.5%), a fit fafa — fa&tSS! fa-fafafat'J & T 
math 10 % ,wv»// illi] fit fa £ . 4-S fa fa fa fa fa fa £ 6 $ # fa £ Hl ifa S'J 


M3tf£Gii£ 


ti. faZ Itf r 1 3 . "ft "Jfr ft 33. fill ±L fla ifi (iwu-sided alternative) ifc -3* AfP IK 

MlUll*: a = (). IP 


H,; f3 f ~f~0 (4.10) 

^itt^vJxiaT. x, jj.v 

(i£#iR) ft nm® 

fflfciiS ft fatfiKiStfijliiPcfft, ft&Fj, 

ft, 9ffiitti]«f 

J-'-J Witt. 

ttsD. 

W&'dKtM&JJl H : ft„ r ,,„<0 

(4.10). ffififiH,,: ft = Oltt$£Ji!lJ£ 

I r, ><• (4.11) 

^4>, ffff <• ftriss&jftfttttjift, at««<•. affix## 

£ -tSStt*Y, tt#ifc5% = (rwo-tailed test) A'#. 

mwft r If fit r f 2.5%c r #t £-£ * n - 

A - 1-t-Pl *l£fKl r + 97.5 ^ «-*-l=25H^. }RIS» 

•Kttf.-Sf%7k¥>j5%lfi|-»i|feS<ii*2.060o f*)4.4 

ns, 

k 1/7 

##r r 
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$4.4 afis* 25 , astt7K^*5%, xtstusaaii,: 0,^0 Flanigan 

St, «tflftil|*U|llK f A«*£;KJWftfltt' »*****«*¥. 

ur> M!£/K.S.#tt7k^*5%., J+i&rr / &&iim&uffr%TW. 9J8&£i£3t£jK& 

o $iiJHt£ 5%w S£tt*-'f >.fi'«e h, 

J) (4.10), ?i) ff J iS ‘fi?’ ift "r t ;§=:££ it -tffl Sift (statistically significant). idcS 

*H#H„ *«££«, KffJStift 

".r, itS# ftjkW-J] 5% 9tJ&££l+.Let'llStfl (statistically insignificant)" c 


fcU.3 GPA 

GPA1.KAW * tt it---MHf *. # CPA (colGPA ) 

{skipped) f**H*S!;t 

crlQPA = 1.39 t-0.4l2)ii-f;R4 + O.OI5ACT- 0.083skipped 

(0.33) (0.094) (0.011) (0.026) 

n = 141, R 2 = 0.234 

t&ift, VIM 

*■?■ & *£■»*. 041 -4 = 137), 

i£.4^X7i44«, 3& % 1.96, a £ ■(£ *- -f * 

l%tf 2.58c 

ftsGPA « ? 4.38, .L:fc£££« t f-£. 


. iff.Jjjf# f jj; 




“hsGPA &&&!$■% ft±.*p&it,iiS#ft" € ACT ft r it. 
i+44 1.36, 10 % at, '£-4,^4 

it.itS.M-ft, ACT ft ACT Aft 10 4 (it - 4 «. *. 

«**). tSi+ «j/fJPA 0.15 '4e SJb, ACT&£ ft tiMfcit J-- 

*p4* JL4<Kl, 

W &4tft t &Li t*4 - 0.083/0.026 = - 3.19. #r M skipped £- 
1% ft ft (3.19>2.58)o 4 •$■ % 

itcWGPA FMttt 0.083 »= f4, ## *sGPA 4 ACT 
•T'l, — 4--*5 - 4-$•;*] at i£ 5 &ft%st$ib, tftit&colGPA 

0.42 e iift, it 4 # *T 4'h # :£ ft t - , ft44t*t&#-t#:£ 
4#>‘ft;stftf c 

#.. i£m&.#\kk%:, %± hsGPA skipped Ain *-#! ft 

ft-f, *f>*, J5-75-&, # *t - 4 #• -W *t i -ffl i£ 

(ft>0). ACT 4 10% 3-4-&7K4 ££.$■&£. 5%tf-S.41i.7K-f ±31^1 

4c is it# it & St ACT 


f&ija pj W ^ ftt fPl i£ 


^©Ho: ft = 0 ft 

ra'Mf ft = i si ft = -l. a#-. sp^sm 

I* 6 Hosft = a ; (4.12) 

SC + . a, MMliii&ft *P4«£® t 

, = Lz*j. 

se(ft> 

ffimfffl-#. f*MW^ft«AftWfflia:«iliSHi!ftH5?tj*W^il?flf 0 -ftl 

W i 


#>fc4 


(4.13) 


ft;* (4.12) T, &^«£it**lt*)£J*.4.2+tt S a, = 0Bt, ®fc 

ft SO, $n* 

Ho: ft = i#H lS ft>i, spgcmgj#«*tjy. 

tmt*. w 

•fftTinfpr^pjis^ey c-c an* *><-, Ho sss h 1c jfcw. m 

ami “ft 1% 


► //9 


f 4f * 7 t tan* & #r : 4 ttm 
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«u.4 &R*es5£flUtt 

( crime ) 5 ¥ (enrollment ) 

JMg£. 

log( crime) - fi + fi log ( enroll ) + u 

*t fi E *&10 © # # 

Ho: fi=0&#**.*)* = ***« —^jt^T**^***. 

4ttf#MM.l, Hp: /?, = != #•***<►,**» 

[%, fi > 1, S*'**. ii*A|fcJt*» 

1%, ***H*^tf *#.**»*jt 1% 0 £*)**$#* 

Jl (*&a*,*j-«*:SL.L). **e.l6st>%£fl«c **&-.£ 

:*&*#***: 

crime = exp( fi,) enroll^' exp( u ) 

(**&«#**»»***«'&*, T^-JlW^Ao) J j?o = OI « = 0, S'J 
fid. fi = 1 *■ fi>l 4.5 to 



S 4.S crime= enroll*'# fi t <l, 0, = T ft 0] > 1 j=.#m«JlT 

4 Un*l ffl £ a 1992 4 97 'h^is.fr^#^ifc#, if*]- fi >1 iitaa 

fi = Ult#*.*-f **«!**« (FBI's Uniform Crime 

Reports), #-*- t«. a-re.-S ^ ^ «j ;A4U$J(r 394 at, ftf fti§ 

j 6 076A o ft if-^ a (##at»#>ft*aaa*i'i'a.Aa«a> x? 

log ( crime ) ~ - 6.63 + 1.271og( enroll) 

1*1 ci .03) (0.11) 


• itm&it acuna 


(4.14) 


h = 97, R- = 0,585 

1.27 it & if i $i i& 0,>l ¥3 ?j ft Ji, -fa 4. 5 # 
£,>1 %? #*'14.1*1 

*j. 1 (4.14) I*#-* 4$ ««***.* 

ffl log (wmi/) «$ #4ti9n« ■*#£«*• 

ftit "i 1 4 "J?^-^’' i M,-it-S’, it 4 , 4 . sjla 4 $ « -taii-t- 

£.#:S-#-f#-4£ H,,: /3| - 1 *.ifc4.#i*A(u rfcUt*&iliC. (4.13): 

+ I, ? = (1.27-l)/0.11 = 

0.27/0.11=2.45:, 3~^ 97 2 - 95 -Ml ft A # r ^ # 5% 

1.60 ({felfi d/- 120), # ^ £ in £ JL £ 4± *- f- A 
5% tf H 4^41 % /?, = ! *it#/?!>!„ *£Ji. 1 % iKl'£-IF-ti ft .# 2.37, 

it— 1 . 27 *- 

##«*, 4un^>xii 

it * %. % «. # A 4& ft4a * * & # *. * *] it-- 0 * o 


Xn-XSMXtj^.Mia, tt #11 Ho: ^--lfllH,: fgfnw#l£5t 

(4.13) ff 2 Stlf 1: 2 = (ft + l)/se(^)(tt*«* ' 1 i£*tn± 

&m. ftfma. -a 

tfi^as# r- i”o 


m*.s 

506 *#£*»£«$#*, Aft## 7 -*#£#• 
+ (/»•«(•) Kar£*£\t4Ut.Jfc 

S. ft-&-(§', •-X-^:S#(i‘S’i5'^--?-^tA'Jr; c7?.« ,&6='i£i± E ^SJE-S.# i®f it ‘f' ‘C» v ft 
Sn&JES, k7 £ x ft #• -fi ; rrxwis 4LtH£*± E **& #&•& 4-ft 4-W4ts ^ 
>vra2«) 01ftii(AS#feft^ft#:£ —&#143!ft 

log( /via?) “ ft + ft log( nax ) + ftlog( Jnt) + (9, rooms + ft stratio + u 

0, JL price *t nor 4Utl * «#*+ *+ S-iS.il H, -. ft?t - 1 *.#-& 

Ho: ft - - ft- t £.#*4./ = (/?, + l)/se(ft)° 

*Jfi HPRICE2.RAW ttflt#, ttitMSft 

log( price) ~ 11.08 - 0.9541og( nor) - 0.1341og(ftft) 

(0.32) (0.117) (0.043) 


Yl21 


+ 0.255 ran ms — 0 .Q52stratio 
(0.019) (0.006) 


f 4 * & 7 : w & tt « m 



n =506, R 2 = 0.581 


tL & log( nnr) &4t: && ill * & y3, = 0 = 4Un0r£'«iHl 

^-fe'fS.iS:^ Ho: /?,= - 1, x+,6^ ? -0.954 + J)/0.117 = 0.393 , 

'&*•-?■ i. -i e 4**1 7 •*,*]&«&ft* 

*.$JfcJ-ifr. 1 6ti£.# c 



pjBir^iL. ftfne&ttfeTjflfBjfcffl 

a#- -YEltt*?, £Y.fl:ftt*-YXifejr]'- 

-^I[£#{S„ -h.i(S^{S 5|^7, $ f fl 

ft^SWM^tt/KY F. dHKfNSS&fcffig, S^afc&JEgc 

ftftft-'F “iEtstW" 4ftt*T t 

two, igtt«ratf-*t 

fi*S*4O0«mmPl * mfM^T 1.85 c fc-J-fcY i 

&Bpif£#fitu = 2.021, 0f«SYflS«fc 5%ftlftt* Y±5R®ffi^c -Y 

“J: ft 5%W.«S3Ftt*Y±S > M8«5lcttffiiec 

(■&£»££*?;*$), S|5£ p 10%fitd|fi^fi^ 1.684, pjf 

vmn&*5v.tk%., io%w.tt*i4*Y±*i§€o 

-%'#ftY|nJW£*f%*Y±:t?Tfct&, ^$P®^iDT5g Yfa,l,W!°] 

3: ££ rSSi+MiWEiHt, it 

t*f»MSMpll (Rvalue) (#JJLftM*C) e ft.t—^J't*, Efef iSffi 

^WSfn^ilp ft*ft0.05 ; iiS4f 

Afettfit* 10 % W*Y.h&fE£, mmMS. /•ft/J'YO.io, aatt* 

i^AQ^df) i,85 mmmmi%& 

Wpfio HiSSSift, pflSttSStSfflflHfclfr&ttMttA (±M*Wi.85) 

a* piS£-t«, Bfizittiiii&mfrT o~izmc %7nn p 

®, i frftm (*J§+5mff), -^i+ 

wwtmyn t^w«^^«»Twif^c ft£raja*#&«a*r;§ii 

s#ffiAo /;{g. fitfetpstf- 

*f#£WflS®&S6 0 inM HiOLS *£ *-&&-£• 7 p {I, 


4££fr*#3ti*M . if *js* . sK‘^ 315^5 






ISO 



m 4.6 m t = i.85 *n d/=4o w, P fit 

WAiiy-nvxii'xi, at p £jitftf;Kiwtf:£fg&*&sfca®iKa 

Ho: ft=0»o /.{SS 

Pl\T\>\t\) (4.15) 

^wje&iAL, sffit TS/T-titsA" - *- iWi m 

T: p &H-a3'i?«£a»niiffiiE«iwMf&*+«- 

siri, /j'pfcfcfg&tfiaiKswiiEag; 

0MH. So* £ fi>0.50 (.&£«'.)'»«#, 

fcfc«#), *?*, mmumm-'t't aMtfnitm«aiE5t 

B*£0r#K#L#*«l 50% t §Eitfl-#± ; Hq fft 

*f]2fSS!i»ffii§c 

£ J/=40fD 1 = 1.85 i+fcaj*#! 

p & = P( I T| >1.85) = 2P(T> 1.85) = 2(0.035 9) = 0.071 8 

jC*. F (T > 1.85) *-tS*)f*40 W r ft fit* 1-85 GU&fl&#W®«U 
(StJRfirtihiSaFft^StaraitlfiiD*, * G.2 t^S^ratHc) as 

**#, siMM&iEist, sp^«ffi^^7.2%ifcffisscii?athttwie^<i 
i.85-#Ac a*sa*ffiS6d8s»«ani^T—sffs. fiS5%(fi 
iftfert¥-t, aflia^tfeffittatdisuRac 

«r«aiB7. -a p fflitwia*, *ft^a*»a*tt*¥TiPiBa 
iQSffl a (W/h»®5ta*), SS4, 

► i2J 


f 4 f 0 Jt & #f : Mm 




%-pi s<<>, ??wj, ftioo ft %ft«i£3m* j FK, $t^nm 

J.ii X* p ft ft), fgiStffi, ; ft,>0 && 

H^: ft =0, &$ ft<0, tH* /, {gSfc*£«W: Kfn^iS /, {RiCT 0.50, 

aife^^^asinfiiieHoifljjt^i^c liP^ftX), w^w>o, 

fn ®$$j#ffii)*t t/. fg&w /, fadiisft ^.: ash^ 

««^tcfiaw 2 bp^ 5 


l'p]jB4.3li6f ®i£fr-fXt7-FB£f«3S, 45$ ft-0.56 fl, : ft,-/0 & & H,: >3, = 0 

ft p 11 = 0.086, SiSiftJf II,: ft,>0#&H 0 : ft, ^ 0 ft p Ifl 5 } ')> ” 


4U*^jifKi5^H |: ft<0, £ft<0 (Wlft f<0) ft {S£?T:f 

ZM: rt T t $>45jfcT-**tfr, /- fi = P( r<r) = p(T> Ul). (*)#, 

't'fcafTXZigft& p fcW-*, 

/ m\-^mxA\WMm-i^x 

11£&&%& p ft 

4t. ®Jl,3«fn«4.5 IWifc F tttt*. Aft*#*, dJ 5P F ttfttttt JMK 

^ Ho **JE*W.afl#*Brtt .r%KxKf Ho”, m 

%®*Y-±isr Ho". neinMW4.5 pm#*# ft 4 it 
—'hiftii-SJf c 'I 1 , ftrw Xf m tKjtt itS¥-ft^ - 0.954, M 

Ho: ft™,- -lfi9 / l*ftS£ 0.393: ®jfc,«tfM<filft;*e H„<, ffi 

ttJfl.H.ift™,- -0.9 « r geftffig 

(-0.954 + 0.9)A).I17 = 0.462,M&t&M&&*8l«|g£, M $ 
ft™, - - iftft™, - mm&mi "?ir a®®®* 

5%65a«fi7K s F.h 




far tmtmMft, m 

& fp &3;fe/J'3fi£fe5£ , M—( economic significance) 1$, St 
SSMStt (practical significance ) HHJ-5 ft «)** 
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&&&&&£> - 31 *.«/*# -5? >4 


P. ft x8! A 
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H„ : ft =0 Pr 

r 4 =/?,/^(ft)c £0fW 

SHAse(ft) “^/h" e , E^#a / 

Sc a^JfeSWgEi+jHHt, 

“MW, 


m 4.6 401k|p^±itfiJW#-^$ 

£#(3.3*. -SUnfstfl 401k £*£•#* Tfl 

&£££*+S’ltf £4*-o ^fniJt^#?Ii4.'- 

*#,4:*, Sp&jkyfc jS &4t (totemp) c teit*«3E& 

/>ru/e = 80.29 + 5.4 Am rate + 0.269a#f - 0.000 1 3 totem p 

(0.78) (0.52) (0.045) (0.000 04) 

n = 1 534, K 2 -0.100 

%$ totemp#) i i*'h: t = - 0.000 13/0.000 04 = - 3.25, ft 

(it* * p 

O.OOU) BA. + 

totemp #} ff--%.'%\ 5 -k.%'! -fS# rnrate age tfc $ , 

10 000 , jM*-fc..RT r l* 10 000 (0.000 13) = 

1.3'NS’^.A* >M>Mfc*»AE *.«**, 0 

A, <*&##•*.&** + *-**&*.:, 


h«*®, *k4fc3*#*Bt, MET* 

#t&tHUSS 0 

tt*n, S « fcJLWitf. 

a^-a. £KM r t', ^ i t«ffl&5MStt7K 5 F^5iJ0.l% 

(i/io^w^,^), fflfljfiiwair.tfe»i^ait±fi*teSFifeo 

&*Txta'h#*£iue«.£&s#tti£-*£ ([|fi^(i$*^fttt-*s^ 


ft 4.7 

--'h #J *4 £ 100 A/Afg^g;gft*i44s(i/Af 

4to BA. 

*+-f 19874$4fc 

or->* 'p-K.mwir.vt: 


m M *'] a 2k ¥} - ft- # , £ til It it T ** T -X « : 


|<.>g(.irr<;p ) = 13.72 I). tj28hrsrm p 1.21 !og( sales ) + 1.481og( employ) 
(4.91) (0.019) (0.41) (0.43) 

n -30, R 2 = 0.431 

7 JTRAIN.RAW + -"N-f £.) $.-* /irsemp it + 'f' 

13.1 & <S -ft jt $ l l M 1ft 'h H & ; sales ft A ft 4S "8 45 ; employ ft £-ik 4- $ -A.4fc , 

#*t«**&£**#.$ 3.5,* + Araemp ih ft 7.3o 

4ls, I’ll i ft ft ‘<3 #1 $, ft ft hrsernp (, ft ^ # p ^ 1 -j' 'J' at it i|-iN| , J3'J -ft log 

(*rrap)Tfr 0.028, £***A***t 2.8% o hrsernp **»5 * + 

li- ftftftfrftftZ&M 5^'J«Bt.«fr#A* + ^T1^5(2.8)-14% r 

****£•*!# 

&, ft f<> ft 

#.-£&#*«****■# PH'T,, 

hrsernp it f ifci+Jrit -0.028/0.019 = 

- 1.47,^£tf »r«likiR #], ft *. J• r- ft m #I] -4*T£* s hnewp &$%#)%. 

if A *4$. * H| : $ jn , Blfl < 0 it *A 

it 30-4-26 5 % it'1$-ff-ft # it -1 .71, Sit.-ftfl) - -f'.S. 

Ar.«>»ip 

it 10%it '1S4HIA - 1.32, «f vx hrsernp ft ftft -14 ft- -f it 10% Bt. 
tf +«*$•.£«» A p itP( T 26 < - 1.47) = 0.077, 

3£T- p it #*h***&•&;!.J*#*£*f-*U 

Is # £ & f £ *f A 4 # # iX o 


AuSfH^ 3.4 

1. ftgai+SStt. 

BW**K*ft«r!:»**«***»« F-^«^sii4'.o,'e®ST6'i 
xtftJgjSiiiS?) 

^gjw#aii • Tt*a»««.* 



t gfcTtfitf-fl-'I'/.ft., *t 

T-/j%#4;^t,»wwpjiuiL ^fitAPJo.2o(tasw-ia^$w*»j)c p n 

m 3 , itti.f £&* t.asui 

&^vx&*:mnn&7&&’£&-fcmft±*£ : *&% : te-. -'Nras*®** 

--t&ir 

9 JSS£ 15 $#itv&W^A»Sl ; |Vi]®- 


4.3 H^[E|b1 


42*®tt«i(WjSS±T,afl1*ffi$SJ(fe*.fefl£#«ft ftiS-AS 

18E|b|( confidence interval,Cl;. H A Ilil E |fll A £ ft# » M ® / 

mm(j } - $,)/*{$,)&.&&&&% n -k -1 w t km [#.sls: (4.3)] 
i£tV£. Sf9^i+*aig#SiJ*»I^M-^C!o -A 95%M*fsE)Bia 

£ 

ft + c-seCft) (4.16) 

A 1 ?. Hrfi-t(, * ,^MJf?97.5't'B#£ = Mf£E 

g=^-r-se(^) 

* 

j8,=/j,+ <••*}(&) 

?!] a ffj>;it, ldJK-T*£KfflW3-jUg'fr*fit = 
i#i®tn#*, p, ft /?,, spa, c**Qim &ftti p J # 495 % 

W#*WEri] (£, A) ^,4i?iL ci 

A, ftjS5H*fe^4iS'N2tfsi4 j o 8 n# a# ©!«#*& 

P, ^sp95%+^-A, teana*r£is 0 
-1'*f3KIRIji*BfBf#fiiJ t UfSCft: 

^,sd(/9 ; )*fc ftfir-•'Msl!NttftfiS5^a$jR«ttiKSiiS«m* s *T 

IffJ, «fi]-£'^»iia*(t «-*-! fcSfg7Xf- (SM95%> t ft@, c 

Mmswiuut'.i.rM'WsiL 

mi Q, %dj* fi-k- 1=25, WJtffffa--A A, 95%WafiFElSJ« 
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*[£ -2.06-se(/?,), ^ + 2.U6-se(ft)]o 

C(ffiM4§SiE&5Hj*«]3? 97.5-f&jHii, *ftit-'h*fii4 + #95%M 
Cl: pj±\.<)6-ae(fa) a £fe.k, 3«-i-l>50Bf, 4f c Mtt-5 2 SDlttSc 

a. ww*fn n Jiufeffl-+fBr#«isfc»w, *ftiitfB* 5 F#95%&5H 

YaE|H]: fttp±S«*^2ftW«p*«o e*K«i^W1f», JIUM'S' 

tfftfirafliMSte*?, ^iitisEfsTtfefg^^o two, aa« *«.*-, 

c, ®W:msiJ-1 v Sffi7KT# 90%M cic 
%df-=n-k- 1 = 25 at, c = 1.71, 0r&tM* + * 90%» ClUtSft ± 
1.71-se(£), ££«^tt*Y&* 3 F2j95%MCI***o 99% 

MCI. rttJ&f M £$*MSIi99.S+W£ft e *W/=25flt, »€*¥*! 
99%WCI*a*ft±2.79- S c( J 9,), 95%tt Cl 3E 

Sc 

ifr£«tt00«frfcl^$+**».K«»®i5t«£T-- + *fr* 3 F;fc 
95%M Cl. -BtSitT—tSfiEfi], 

w^diSHSSiSHo! ft = <v ajs4, 

(«;#&) 95%tt*(lrKfl+Ht, H,: 


ft|4.8 

—+ 18ff&i!*ft*.jif**ft#-«4Jia!ft#aW5Je<frliS! (hedonic 
price model) 3 *»T » ft + #4* 

-f 4 + 4 -It ( sqrft ). Bh £ fa] & ( Mffl! ) *> .£ 4 ffl tt >Mt 
(fcArmi), fttf 1990 +4 

4Pi*i*lftfcaMM*-t« 19 *-ft£«a.*l*t#, 4?fH*i+4ft (#4-* 
5f 4 * *tft it ft T * *4 * + A ) 

Iog(prrce) = 7.46 + 0.634log( sqrft) -0.066 bdrms + 0. \ 5%bthrms 
{1.I5)(0.184) (0.059) (0.075) 

n = 19. R 2 = 0.806 

*-f price + sqrft + SI, »f VJ. ##-*t -f-4 £ Aft « $*■•» 4. 

0.634. + *., flUfrShiftfrJL £«!*.*£, ®4RJf*J 1 ft+ 

0.634% 0 ft**)*ft*t*«44 fi *A# n-A-l = 19-3-l=15, 
4.fnft- 5 r*-u*.s#:#-a^ii-'M'ft + + 36 95 % x ft E ft o 4(n44 
G.2 t-8,*! + 97.5+Tfrft*: c = 2.131 e S* 

4 + ;$ 95%«iftSW* 0.634 ±2.131 (0.184)*(0.242,1.026)., *43. 
+Xft SIS) tft fe#*. #«4 5%*4i*-ft + +Ti4it«.‘«*t + fta** 
THq: = Ot 

ft**#*.**#, 3 + *-*# 
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g s?**. ** mss: m ; sert*«s 



*#*> —f«] ShS«^*Ac ft6f-£*5& 

Bf-£iH>ft£tl£ £ &&&#] ft Or& ®&■&.'!• ■, 4-ft ?-ife ft x-J' —•££*:.•:«. 
&#$■#, 4Ui^>d£S'}, M 95% 

ft J.S.&4- T *: 0.066 ± 2.131 (0.059)&( - 0.192, 0.060) o 

«*t, 

(-&-&, w**.*i« ioo+##«»*i*-rd‘*o) 

AiteA-f; 1 !? 95% itf-«£-f£Eft£(-0,002. 0.318)o & i£ # f* A T , 

■ffc, Jii Ja] W log (price) #$"6 C 


OLSSW 

iSWc [tfc^ift&ilfrWI*, in# icgf/w-w) M;ir#R& 

K-'hfti+fi ($11$ 

fH« 3.4 UflrtfifeMW#), . 

t&tfc*S-A*(5 7jc¥A95%KiClc att£#£!lfi« ClWifeagfllSI 

mu%{n&m5%&!jLmmm. *tx—-r^s/i 
a-is^^sip^siio 


4.4 


4.5^mim, imttzi-w&T&'ttfe&o 

[JfcWASLJBW^ffi (Kane and Rouse, 1995) «tti . M *f&t RMiTtt 7 

SS'l'flOSS* 

log(t vage) = /? c + /?jjc- + (3 2 univ + fotxper + u (4.17) 

sci*. ««i» a#jhh^4I^«i¥» b at, 

Sffi x = 0fD umv = 0 o 

SCfnfr^^WfgaS. &pJ3i 

tk A 


0 4* am 


>129 



1,17 


Hft: ft = ft ( 4 . 18 ) 

T. ##&T.i&R3fgj*fJ5ie;&rk fc**fc««T. »tJJJr**W*r4«R* 

£A1?M~^tfcA &«!■£** 

H, : ft<ft (4.19) 

A <4.18) ffliC (4.19) 'I'lttf&igi*.£«'!'#» ft ft. &;& -'hfM]:® 

ffiWiSflJjl&tlffl^e ft fD ft l §titM3fcfeH 

Hq» (RAit.$:±#. ft)S -+!*** (4.18) « * 

^Tft&ii'Nftifit, mm$MitlT3:m't3.m&frM-Sim' i 3)&. Ho: ft - 
ft ~ 0 fn Hj; ft-ft<0, ai--ft*«?E^ 
ftf-fft EMftiiEfcgSsS (4.18) #$#iC (4.19), * 7&#ft itit * W 


(4.20) +w/ait#, &&a s%fc-.su a utr, masm • 
#««,//ft ®j (4.19) 

#W£. %VAtei&mW\Mm-££li% !<- C, K* e ftJUt3ttt £$*&& 

«-*!«. ft#, «ffji+* « Ei+fi/s, S-tt# />fi (#id4.2l?) 0 

. ZUlfiU tfc&gfc— ft 

graft. &*T£f$3U (4.20) AaEftToLsiFiiH 

2JS, tf?iMe$¥fc2J0& = AtSflSSJiiL, ffil&fcffl «=285 'M'Aftlgfc 

fO TiH'K* IS: 


log( it'af’e) - 1. 43 t 0. 098ft + 0.1 24 univ + 0. Ql9txper 

(O.27K0.O31) (0.035) <0.008) (4.21) 

n =285, R 2 = 0.243 


)k£ (4.21) 

€««**■&»*. 

t, iT-r#±t«tti+*ft-ft--0.026, 

k¥ WfcUffiftffi2.6l'-FTtf9ft D iU^Jii#. •+***»#** 

He -0.026 (4.20) 

A« (4.21) “ft wts* 

£@r*SW£#fe.&, *ASrftfc*tt#ik*sd(/}, -ft) = se (ft)-se(ft), 

+ , se(ft) se(ft) - - 0.038, J9rW*3E*X 0 A 

tfutefi #£*«.£«' 

fe*M£&&T S e(ft)?u -se(ft), fa ATftSI 

se (ft.-ftf.^fllfTbS^flja^lfftlW^-^c 

it. 4MJA 


^ ■ i 11 &//r <* -a &: si #■. *e a 




Var< ,3 1 - ft) = Var(ft) f VVr(ft) - 2Cov(ft ,ft) 


(4.22) 


2.W 


^«^3'Jfrf^'f^(4.22)&5 i r^M,TfiiIl.&i*t S e(ft)] 2 ft[se(ft)] 2 ^gilfi 

V ar (ft)ffl V a r(ft)WSfflttifM, fffiyftfrlW 

setfi ft)-l[se(/5 1 )] i + [ Se (^)] 2 -2 il2 i l/2 (4.23) 

sw, .' i: ^cov(ft, ft) w-tflftHe.. 

(4.23) &©!+#:£ (4.20) tfte WSE{lrifF«ffl 

(4.23) *i+» 

? c (ft -ft),mififfi-it 

ft frfn ft£?r:£AA—ftff#» ft-ft 

Ho:<9, ^--0 ft- H,:ft<0 (4.24) 

S«4.20) + W * Itil'ftfflft ft/se(ft>, 

St( ftft 

StMiBSSc FtjTtfi-ft-ft,0rWwm^)®ft-ft + ft, ftAiC(4.l7)tf® 

log( img<?) = ft + (ft + ft) if 'I Piuniv » fte.r/ier +- u (4.25) 

= ft 4 ft ft + ft (ft k «m’t») + j3,e.rper + u 

ft )M:m±T'3fc'»x c « 
iSftfift, IfS«£, ^ ft *SIS« Tfe-ft-fr* 

ft, BPft+««^ a Hitt, iQ&ftfnfeE&f&ttft, IP 

-tfr^ffl x 4 «mft, #£l3l!9tSSS*ffl'£*®tt «hit; e 

toCco/l = }C + univ , ;4£$F5£ (4.25) fH 

!og( wage) = ft + ft ft + ft totcall + j3 t exper + u (4.26) 

ft ft ivwm&mmiEE&z-®*' aftgsmiss 

feftfrthJfe, Sfn«»iIW t §Eit«SttjSlHljn«ftft*t5gftft C** tot- 

coll) JSa'W t §t(f #0 

139 285 twss&frffahtf. 

log( wage ) = 1.43- 0.026jc 4 0.124 tot', o// +0A)l9exper 

mem * jtm vy : Jttr 



(0.008) 


(4.27) 


(0.27) (0.018) (0.035) 
n - 285 , R 2 -0.243 
^tiA^g(4.21)^SJWft-fC^lt*feif(a-0.026 
BHfifiS 0.018. ffit&a (4.18) 6<J t -0.026/0.018= -1.44. ffi 

x-MMswifiast (4.i9), pin?-}*; 0.075, Effi (fi^sffla) 

£*£:* (4.18). 

ea:/*r »«4^A (4.21) + 

(4.21) + «»iw »*** 

-#* aattiese ( 4 .i 7 ) (4.25), funsrar-sgjsa#* 

*t ft = ft -ft if#-795%«SfBli|Bjffli3S«o (£«&?£ IE&£Kji£ 
(W{&. Plli!€3it-##pja7 Cl: ft±1.96ne(ft), aM(feD£^-0.026± 
0.035„ 

aa^SSS. (STKfifefttt?, 5I#]il^@4.!2fli^M4.l4 c ) 


4.5 3ti£ > hf£tt«!l|CM&3&: Fft® 


(at#®#****). 5 d 

ttS'S-c fgUBBtr^it. #fl]KWtfcT»s*-t«jiEW*So arngtai 

&. ft, -, &«£*««» 




aft]Eg»a»f5rs»»-is*ji5xjHS*s^r««:a: *a 

4 +ito aft, ami&ife-fflg*fiS 5 jttH$tts^r »« 0 
aauRSJS. ^Twspsasxtj-s^ff^^,, 

iiSfn#£SSPTi»#±5« 

*gP^#^E§!lS0*W«S: 

log (salary) - ft + fa years + fagamesyr + fabavg 

+ fahrunsyr + ft rfosjyr + u (4.28) 

no j£+, salary % 1993 *P W&fr* 5 jywin W# R; gamesyr % 

fen* (fcfc*& W = 250); 
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hrunsyr 09 + & fl ; rbisyr % %^ 09ztl S|tSS ^ ft 0 (§&K 

iSit£fcj§^3i!W§Etffafe ( bavg , hrunsyr fD rbisyr) Xt IS A & !£ D lR)= M. 

«6c 

Hoi fo = 0, ft = 0, ft=0 (4,29) 

fffffifgg (4.29) df='t'#IKrttft3(E (exclusion restrictions) *?£« 

® (4.29) JHEfi&W, T years fP game.s;yr ;2L)S , Aat#, hrunsyr 

fP rbisyr M log (salary) S W &J ^“l , Sfc©t£}E'£fr]JAI?$! c 

ft31! (multiple restrictions) (4.28) ^09#&S£ 

(multiple hypotheses test) g^K'p flliSII 

(joint hypotheses test) G 

* (4.29) in “BPffigftJTSp 


H,: Hn ^JE$ (4.30) 

*P*ft. ft, J&ft »P&#:£«« (4.30) it*Ac 

WHoMii^o H,: ft>0. *ft>0, * 

p 5 >ozmto&*.. ±i£&&*£;i**f&9&£o 

«ffj&safrtt-*H8« ( 4 . 30 ) (4.29) «? 

i&MQtM. bavg, hrunsyr fit rbisyr $ l t&HM, 

(4.29), 

ft*. 

- 4?-f- * 

7 K-t±ie^(ss (4.29) m ? / gttf-® 

£5%sofi*tt7tc 3 i i i:ai^? sesfimiwaffftiBia. mtmRik. n 

MS., t §Ei+ft*&&-'M8j'; (4,29) $# 

S9£Sfg&, 

^TiftlSS(51fi, SHflffiffi MLB1.RAW 
(4.28)c 


►;jj 


#4* f jt im V3 4Hff i am 




log( salary') ~ 11.10 + 0.068 9years +0,012 bgantesyr 


(0.29) (0.012 1) (0.002 6) 

+ 0.000 98 bavg +0.014 Ahrunsyr + 0.010 8 rbisyr (4.31) 
(0.001 10) (0.016 1) (0.007 2) 

n = 353, SSR = 183.186, R 2 ~ 0.627 8 

ni sX^.ssr ssr m r 2 w/Mfcjg 

#8(4.31)£;k,£ ftgamesyr 

ftl rbisyr 11$ ^ '"t $ 
i'Sit .&.*#) f SttHIc (rtoyr aifft 

ttiST-Mf p 0 . 134 c )^*,^^t r SEif»5fcS\ 

tiPM Hu,, 

IHH §J a il ¥#«>./ 

*liIS(4.31)1 3 fKj«t 5 F^^ J^fgft'ifF^fn^(4.29)^fKSW*fto 

*!£***»«, 2f# bavg.hrunsyr *1 41*8**#* SSR^ft^^ 

^M+ , i-^$'*u-t,ssK.&fiig)iPW;a^Sr^-'±W--t-0 lRJSE£,fi# 

log( salary) = /?,, + ;9, jyear.s -I fagamesyr + u (4.32) 

-ftfgiii&MtfiftT, *8 (4.32) (4.29) 

(restricred model); ^(0 (4.29) W $ )*? ^ § £5 ^ HI S (unrestricted mod- 

el)o -» = 

MLBl.RAW 

log( salary) = 11.22+ 0.071 3 years + 0.020 Igamesyr 

(0.11) (0.012 5) (0.001 3) (4.33) 

*=353, SSR = 198.311, R 2 = 0.597 1 

3fc f% St (4.33) ft SSR tfc#&5C (4.31) ftSSRg±4£, 

R 3 ®/>* e SSR 

^>FS«jtE«a¥agftiK«awiinn cm, is3.i86~i9s.3in. &-6&um 
( 4 . 29 ), is}ZfT%($&&-w, is.mi 

■t&£MK#tt*TT:ssfTfe5&o mtt, mrM%-wir&, 
ssr . 'm\ -ts Ho i. 


IJ4 k. 





V - |3o + iV ) + ft-'? + ••• + + M >4.34) 

k +1 •?■, (fdfts : »*n-t«ffi#a,) assn 

*v *#»«•«****, gp^^®a*7j<iFt (4.34) ** q 

3) Tie# hWA'fifl. flSIJfca 3 t£'5t£& WJBJS? -t: 
.r j. _| , -. ,r, = RBtt&**S£Mo) smn 

i^(?®^7jNhlc 

H,,: A „, i = 0. •••, ^ = 0 (4.35) 

BITS1 (4.34) jfcfillT 9 +#»*«** j£ (4.35) W*f2®8fc, ffiifLjfc 
ft. (4.35) &£**».£ (4.35) f AHittMS'O* 

y = i% + Pi x i + ft -<2 + ••• + A-r r *-» + " (4.35) 

se^^a^ifetftii-a:^ r, sr®«fn»ia. 3*g^j**s$5i]S£j 

MEAtf, SSRMffltfJffftlttttttftg (4.35) WW£i*JMf#.fc». USL 
F*fti+S (F statistic Jg Ffct$) * 


= (SSR, - SSR„)/ g 
SSR„ r /(n /? — 1) 


(4.37) 


Slo 


fill 4,4 


♦ + » F K •« i£ xwv * - « n S ft *# 

S f; t, £ A # # t W *R , £ (¥ W ft- 3 IS * fo£ & ,8- & *f A K „ gft. 

*L iift^S.4 

jcorc = /?o 4 * ftcVuwNtt' 1 •' fttoAcofrtp f ^enroll 

> famine t motkt'duc + fafaiheduc + /3r5*M**#s + « 

£i{- WE *■#«£*! + 

^ ^ -t* i ^fS *£c i* t-#J ft * ft ^ ftft £ ? tB 12 S 65 £ ft XS o 


^njflga.W*taS#i|T, Sfti SSR, A^mit SSR„,/J'. PJrWFlitfi 

Hiit. Jn*^4f# tfl T-1 ft W F St 
if«, SPSfcirilliTff-^r=JSfi: M#;iFgl:it*»#7- + «^SSRW&J? 
amffiiT, i°m, ssR^a^aaaaaL ssiiett 

SSR^jj^O^feS, (A* F.@ff «£ 


ur 4 « am 


kiss 



+W SSR q. 

mmnw (i^rg-M'iM), 

</=^-?-£ if M. -df.-df u , (4.38) 

ta^nu. q (0^j/ = aiij 

mm n &»i, pm <ir, ,gj -k±ydf„. 
f mi-&ft%:*&) ssr 

n-k 1 -• I [fe.t = d! ur (4.39) 

$K I-.. FM^l9^W-lfcftTS^^«© + a : -v a r(«)W-^*tflfiH'S, 
an f 

h*&j*£- -mm&MTft»xmm?. mr.n&&&*%% 

df ur , «6«fn«- 
PP </, ^OLSIeIIM^&^SSR. 

*= 353, #*£*0 (4.28) <2$ 
T6f-$M, i 1 *. i»-A • 1 = df„ = 353 6 = 347. §MHI (4.32) fct 

s ( 4 . 28 ) 4>£M3'F££, ,9fw 9 -3. ®itt. mm^an FsufMJH 

**w*rar**» fr:«n»ai yma-ftm^a-^zm. mm^antr 
% nzm ym\-&. wa 

an, k (#«c'lm®£«;£}, fm 

ihMMKfidUKAlv. >,-k- l)fi<j F n«l£«tt4M>» »flfi*£rg* 

F-F,,„ ,-, 

/•;.„.* ,*>*, E*dia««, (it*G.3), stfws, 

iii-F«t¥ F'i#P^S65it !•*>**, 

*&&#, siWffiBfl. it; (4.37) 

X f-*K*l£ltttg ftJKA <1, frnz f- 

*B8tn.$tffJ n »-*- 1, as**-I' F 

(# 5 LW*ii)c 

FW^XggfflSWfflaStU. ?-!* F A# “*” w, 

7KF±afr^^o ^<-*F i; ,„ * ,-»#«!« 95 7- 

T? (5HPS*®) ft«-M *it)e 

*«, 

F5Hf4 10%, 5%ft ]%Wiia^[Sffi*G.3 + 

- MtfliJT (-. ftlM 

F> < 


;36 > 


ft? **^ tf«,* it j? *;c . j* ^,* 


(4.40) 




fWJttrtWAfcMfiaftrtf'-LifilfcH# inj£# H,. 5%rKj¥.*tt*T. 

</ = 3Tll H-A--1=60, ,--2.76., inSiiHTdl^W F*m 

ii 2.76. 5% ftSM'ft*Y- hfti£ H„- l?l - . 7 iBl ill T 5% 

ft ¥ ■*e 'X -T- Tilfti<g hi M - M W- ft I'l ftij#, 1 % ;K f ft A£ ft (6 il £-4.13. 



*4.7 S--r-5%Knlfiff®fiitil6a 

%WAM*‘fm£XM!&V}.- 120at, 

u -&j hjh:. = 

(?* »-*-l t&A) fiR K^ffflftiliftTS- MTfiT 3 

*&«!!*« **-*.,. -. x* hM 

Ite&i+S* (jointly statistically significant) ft (Uc!9IM(feift*^a*ft)- 

*ifr*4r K&i*«S.5ttt&K 

(jointly insignificant) ft, ii $£ Si Tl J '$s li.’ fl] hk }Si S F 1 i: fX 5t fX T 

«J8. 

ttiiXf Xj 5%ftifft.ftftti 2.60. rfrf I %ftl|fti^faj@! 3.78; So * F ^-f 2.60. 

St40id^*fS-^SffJl£^ : P^.';jftfrxa: Sfi#I r ycart ftxawww 

fcf. {£# /tut 1 ,.'* hrunsyr Til r/tmr 7| ii; zjj Ti ft l?r ?K fitS( ^ c h. ft [hJ 




5W3*(ssR r -ssR„)/ssR Br , nmu^VMn k - \ ) / q \ 
( 4 . 37 ) 3Ptfwj?:fei. 

(4.33) flltf (4.33) 4-0<JSSR. 

(198.311 - 183.186) 347 
t ' 183.186 ’ 3 53 

ii'f'SBrFiSATi fci££ 3 « 347 ft F ft ft ft it * 14 * ¥ * 

A IS. 5 3£ ,0. , ■K'fnfF^fe for/?, hrumyr rbisyr M W /A S # #7 D !“] ffa ft! 

&, 

**=+**» < h.Sia^A^ 

fe = VmSL&, hrumyr » r/«V 8RS>B^, fflj S # j? £ 4* IStt 

i Ittttt t. f ft 

i| S: 'x 5 (fcHS havg) M A" K c? _S , rfo hruruyr ffl nfeyr ^ I'd] 

nSfc)ffi«ft)»^SSTc £>JS 4.16 
t, £ i(l' 1 fr ft? it t l 1 ? r/jisyr £ ta 07 ^ S , ftSWIfSilT, hrumyr Pi-j- 
#**. % hrumyr 

F , #3'JJ£.ft5? + fr9$2ifiiffi 

ma. %w& 

***«'*«»**, *sm**.x-xitiiemit&*#mjk*x9to. mm 

MSU&KI&vS&iif&MiX, ft 4, *-r £MMHk, fcffi&SC'hSlIfM® 
t@tnil6.S5Rits, fy 

frzK.- 

i miwft i mimz®&}%m 

tnmm f&h& 

'MM*, I4*£g 

mw. itia, AfRBl&riHtttt 

ssti: A = 0«y-1 (MflE&£ x t KM«a+£#W*-$*1*l&t<J 

jfi)o ft4.2is«ffj»5i. AWrgEtHttnTM^^S^Hga, SP^NIge. 

lift «rw 

SEE, F ft*)-*, = 

J3fia£«|B»ftt«lttT. 

^±-#wa*c 0rW'&*rp*&i& 

*-+#******«e SH>) / ftit*ttFftTt-J*£S8St». 
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# #2 j ? *r * ^ ^3 .a 






R¥t*K*Fm 

itft#.S^{€= KSt -/liT. R 'Y-U-J&JiLft f- 0 *11 l £|oJ, ffl SSR M£ 
fit >£{£, SSR M fJMSSR, = 

SSTd-R2)flisSR„ = SST(l-R 2 „>. ^Aifc (4.37), #?J 


(ft £ « 3*T SSR«)c HtWfjrMM R-fJSFSE>+* ( R- squared form of 

the F statistic) c 

(ffiSSRipaW), 0rUA, ffi 

R-^fjftmtY I F-YTj 

(4.37) ^SSRWMJftBS]. !*!;*; R; r >F?, Iff tlSMnj F 

tSMl, 

*«CPJS (4.41) *Zm. ¥1fj&nE&9ki±T e FfrWft 

wmMftR 1 , ffia*«^«iiSffi^A^ (4.4D «(ft 0 a«fj*gg(iia« 
*-«. *fn«rw«ffl^ (4.4D &mFmtm-. 


F = 


(0.627 8 - 0.597 1 ) 347 
1 0.627 8 ' 3 


‘9.54 


(^#ja?w-frEAWR^ e ) 


$4.9 

f #Li+i#] % -'i'-t!'}-?, -% M-toT ± 

fc*«4£S!: 

bwght — j3 a (• ft, ri#s 4 /3i parity I fi-fm>nnc 

+ /? 4 matkedur + j3 5 fatheduc + u (4.42) 

J47 Yf, c-^.s 

It * ; /xjnfy ./Wnc ^ £ 4- Y 4fc -V ; 

rnotheduc dj ■$ % /arit«*»«: #5t *£**■¥-* e 4Un****$ 

jJ.fSlfll-i&jJ , •S.fe-f'lT n^-s, parity %> famine fa , SC. - ^#! 4t; ft tf Y-Y *t4£ Y 
ilt'Y-f &##«*» 0 *.**> Ho: A--0, ft-0, <y = 2 

*&«*. £*£**.*.«£ (4.42) +* * +l=6 Y-fMft. *?«&:*£**.*.* 
«t« dj JLn -6, * + , /> ##.££*„ 

BWGHT.RAW t4ft#*ft-feiiYMi£, Yf=Y Yft#* 

&Y7 j 388 y *«.*$•»&. 

»4» f X.0511 '**1; 



>fi f ',r T ...• , it £ , 197 T -S- JL 5- •>' th k T. :t mnthediK V jalhnluc 

— fff.fi-; Afctf*****.#^*!-, it #*»J I* *&*&•$■&*• H-'j 
-fUJ 1 191 >*.£F *^£4* 31 4’-fLitK^r 1 191 - 6 = 

l 185^.4/-. A lil - £ * ft 51 it [7] # 1 141 ^ W_« 

1 388 t-^*’l), -font. 

#F^©Bt, -£0’J liefer 

;/-T. it % * *&4+ £ Rffi 

£■■? -tidth!, $-%V)df% 1185; 44LG.3, 4*5% #']£#{£.£ 3.0. 

* in it *«■$-*!-#«*, iS/«*^-ife i?-t*tt£ 
SI 451 4: , K- J f - 7) ’t. R~„ = 0.038 7.- 4? motheduc 4 J fallieduc -t 0 'j? ‘f 1 -t 
* T BMl F? 0-036 4- -f £. Faiftlf = [(0.038 7 - 
0.036 4 ) /( 1 -0.038 7)1 (1 185/2) - 1.42 ; 13 dj t i& & ft -f 5 % >)& X & . 

ft M -ft10 T' it 4£ it Hn. & 3] -tfi it, motheduc *» fathtdm £ Jl ft 1 ^ 4£ t 


i+g /-• /> fi 


lb -F F4r«tfef 

t//, WiaMM-FFlItil-ttWffij* -.it*i»tt. *rmffi*#tfltta£i£ 

a Fft&Mfr-JR'K, /> {fi&JEttf 

/. ia-P(^>F) (4.43) 

((/. * -* -l) Wi-IfAf 

?¥■■. flM'M p (&.$)i&fei& H,, (KiiEftic it An. p ffl = 0.016 F 

m£!Fft&nimr£mt%Mmm®Fifr-n±&!VL-i2&\.6%-, mn&& 
>■>§#££& h„, Anli/>$ = o.3i4, #4, m% 

&&AiA%, S4EeH,tt£. SMfllSSIWHi, 

snMrtftife -#. -BTtwrpfi. f ?K¥ k 

iSffc thrift. bU%plfr= 0.024. kJS« H,,. 

ffi£ 1 


|o] S 4.5 CE^ y ATTEND. RAW + «il £ <i if E t * 41 

a rw?rff ^47.13 > 13.37 pi >GPA 
(2.87) (l.(W) 


• if If * •* •* * ^ . >\i K /«,* 


« -m, K'- 0,183 


fn 

ulnjru' - 75.70 + 17.26 pH OP A - 1 .72 ACT 
(3.88) (1.08) (?) 

n- 680, K 2 -0.291 

? it t - ** £ g ■»> + 5 * f* ft ft '> ACT ^ ft * $ * APT # & fl*? i & 


ft 4.9 * F ttftttp 0.238. WX j3 m ^„ *0# « * ft « «III 
KBPf £/l 20% 

nmmatstk, ji't'Vt#,: pm® 

aaiuuti*. mm 4 . 9 timmmi&.ftmhXMn 

mm ik, 

F §tits 


ran*#*. 

-t-mM, &«ft&*MrfinM*Fff v ttt-t * 'i-esfn 
Briyjeafiuaa^rit 


H 0 : r,, ,t 2 , •••, jr. ± Hi;-f $ # _y 


Ho: A = ft = - = A ’0 (4.44) 

Hj: K(y, •' 1 . .r 2 , '•• , jJ =" E(.y) , PfflU , ftlil.r,, ,r 2 . ••■. s t &-J fit 4' f?I* H|"J 

yWJPJifttEU 

Sit (4-44) U912#]JKtiiW 


U9 


y- Pa + « (4.45) 

«s, ttitst (4.45) 

sfiy >■ mm. «t 

(4.44) eo FgEi+MBT^^ 


R 2 /k 


(4.46) 


(l-J? 2 )/(n 4 1) 

iC + . J? 2 «&>#:»•,. r 2 . -, ** 0!BSfiii#F-^\ 

(4.46) t«FSEitM. ttflJfiJJHi* 




# '/ * ,f A Jfff ifj & If . 


>141 




- M - unm - a . (4.41) f 'ejk*t-£ 

?e (4.46) ( townm #. 

mb awsftastt 

(overall significance of the regression),. 

4a£fttfJ*fc}g*S.£ (4.44). Sta^niF.«l*lH^St^S$*!®^aftT 

mu y , y , ^ 4 . 9 . to 

(4.44) &U Fiftif-ffift k =5 fll n - /<• - 1 - 1 I85ffj-^J* 9.55, />®ft'J> 

ffiumjji&imTa. ( 4 . 44)0 jsjtfc, KfnmxE. 

/might + bwght 

£, Hft3.87 96 c F-¥*, F£tttf, 

-T 

Wts'.i .M MMr ?E ^ S rfrfS lS (efficient markets hypothesis) 

k iaijgj3j«^nrffl*ifins t ( 4 . 44 ), 




to^Afi^tt^sfijE-iflir^iL^s Fgeif-fitftRSfifi&ffl. mm&, 

F Scrhftifftr^^o 

f-tMf, #fSin M/fti 

log( price ) — ;9 B + AM a.««.«) + AIc'fi( Ionize) 

t /?,log( s^r/t) e 1 J^bdrms + u (4.47) 

5M, price ««e« A i-f f t ( , ^ £ £ #T £ Iti « flT) ; /«- 

Jttf * 9 /tf **#£**; Ixirnn^^mM, 9! 

-ft. *n£*&1*. 

ID A «.<*>» £ ft l %, ti if M # />>•;<* £ ft l % . BP A Me Ht*K -SJ£#J 

7 if ft #11 «4SCS.5 /a , Ionize, n/rfi *0 bcirms T#? Slog (/im) ; ,& 

MnZ, 

Ho:A = .A = H.A = 0,A = 0 (4.48) 

j£SftEM'H$Jfc 3 Jft&. tttftS. tlilrl^ ftfllSuMft 

ffl Fatf-*********? 

-ff, 

150 (4.47), f&BMiMA (4.48) 4'ft^sfi, 4iaS^f*M. 

*#„ SUJftftfPftft (4.47) Ejit 


/42 


► 


SSt«-ftS*4i 


*«/**# ifr , iJ'CifA 





y-$o + $l-‘l + $ 2 - 1'2 + &.r 3 + &.t 4 + U 


(4.49) 


4.6 JEcf 


ik&MW lift >■•= /3, i- j.-, h «, S&&, 3; /'iftiiD x, fKiiSfi* i 

£, JMM'Mffiif (ill K&:S: 

,v - X, = /?o + U (4.50) 

-'McSR C/5 0 ) M««. (4.49) +W®'A ; .fR^!nJ, 

tt* -ffW: ffii+jC (4.50), WSI SSR (SSR,), ## 

(4.49) -fiffl-F FStitM (4.37). an* 

m:W£*5^jft8SiM’*r«-5 -t- df* f & *f-s it st ft 

[(SSR, -SSR„ )/SSR„, ][(/i 5)/4], 

fifSXJ BU, s ffJ ' 2 . m ?£ id] - * : iii + 

(4.50) ^(4.49)4* (ft 

FStifttWR-T'^Mc 3;gftim^m«£ft:(f^^N,W3S(4.4i>iii 

8t^#3|frF^(4.37) c ft:* 

-t^RWBSEfi.JPSfcS^te/U FgEitHW SSR 58 3 
HPRICEl. RAW +M««fAif-W 

log( price) = -0.034 t- 1,0431og(<25s«5) +0.007 41og( lot size) 

(0.972) (0.151) (0.038 6) 

-0.103 21og( sqrft) 4 0,033 8 bdrms 
(0.138 4) (0.022 1) 

n = 88, SSR - 1.822, R 2 = 0.773 

: ffcitMtet&zt (4.48) 4>6<j4f—1-IKiS, WKffJ •'T-ifc^tHg 

*. fi “Wftftatter * -+**•««, «* 

SSR ft SSR r = 1.880. fJrVJ. F gfci+ffiffiftKl .880 - 1.822)/ 
1.822.1(83/4) =0.661.- g&£* (4, 83) Wl'M, tt/KY* 5% 

Wfl<Ji|£^tfi«J*2.50. £fch±, ttfiTEMfettOFft 


una^ 


**«. 0rffitfWOLS 




'■■I itaa, tii&G'MMmKmmmM? im*t& 

08#KJ6I 

tt, tit. 

S^eUK«s Jt&, 4'7fe*i)S, ii'^Sfg 

RfuJSfc.S'#^.-. 

0!EJW £-¥#(&&£«£###„ #$ff]QSS-#!!, mT&miitvtm 

2rW&lsl!U#mi2*mdl£- •'Ntfi.ft. ffiitftH-1'^r 

ihMimum. ui 

,e.SSSltrg^^t.- /Li"^f?£t-^4'|5lMg 

it-. -4-*^. 

mm$i i £iBmiE-'i'°!<,$'i'mte*< £* 

MS'JEitM&iliJUTElS -#]„ (i£?§tif#) 


«4.io 

4' imcoMp A * — -t- ft '$ £ %- 4- M) #i & 4R. Sul , 7jc^> 4-# Wdoil #'J 

(#--££, 4e.#;#xf & ft «&«*.£ A A*. 

log( tot ami p) -- / ( ± / f] ## . #to#4£) 

At, /(•)££# (*&«.£*$) a*r n 

tntcomp = salary + benefits = salary [ 1 1- benefits/salary ) 

&&M& salary \ + b/s ftl’&Z-ft, b/s A “«#’J — 
JfTfctfc” frj iS] 3? -_. 4$-it d' - ^ 41 •?*• *7 4t *t 4¥ f 1 , log( totcotnp ) ~ log( salary) t log 

(IMA), &£, *f- **" *H/,,bg(! + 6/.0*»6/j;£'M#«fli£*i4 
in, iist^MT 

log( salary) = /? 0 + 3, ( A/s ) + -fi-fe 0 A 

t*., tt*]*.!*]#****, /?,- 1. 

Mi: H, : - U 

MFJXP93.RAW+tf &#*te-&ii'f'4&-iS:, it ^ 

fj ti E) * # fi. # * ft a * ( PHmtt ), 

(i/a//), + + £* s #* + + *$# 6/s ft 

Atr 0.205, ****-{£^ 0.450, 

4-1 + #•£ , #*#***£ **&*!■£/ 


/JJ k. 

r ****** - it # « * 4* ■* ?’fi , 






f, fffcti. b/s. 


l'3IS 4.6(23^ 7o A droprate 4p ^udrult 1% , in ft S> i£ ^ — fB fj # $ # if flt ? dj $ fi 


>a* 4 .i ftoas ,fc/s w ols 

-0.825 e te3$/*M& - - 1 W / SErtffifi? = ( - 0.825 + 1 )/0.200=* 

0-875, H,,, tWtfSHS (*»3RlMr 

T4*'heW0r«^i») fi, /'/j £lll£»fiUf-{tffc£.*J - 0.605. SES&S6 

/?,= -1M /Stiftt^*2.39; Sift, 

ft*T- h*J§#, (£M log(«-W/)linog(. t M//)ffiSffi^^Tff.SW« 


*4.1 tklftlFTfe—*n26IM*»%S 


PS'# 


lr>g( sa/ury) 


g '4fi 

(1; 

(2) 

(3) 

6 A 

- 0.825 

0.605 

0.589 


(0.200) 

(0.165) 

(0.165) 

log(fi7irv/0 

— 

-0.087 4 

(0.007 3) 

-0.088 1 

(0.007 3) 

log( .i/a/y) 

— 

-0.222 

(0.050) 

-0.218 

(0.050) 

droprati 1 

— 

— 

-0.000 28 

(0.001 61) 

gad rate 

— 

“ 

0.000 97 

(0.000 66) 

« * 

10.523 

10.884 

10.738 


(0.042) 

(0.252) 

(0.258) 


408 

408 

408 


0.040 

0.353 

0.361 


► 'J' £ 


153 Sff]4^«fEft{vj-TStit#Wrii^+5>S3?W^lfi'. 

SEttK.ft.fi.SiSnT: 


* 4 ft .* 


,v/ «f , 






1. mlr.i~mlr.gt, oLsfe-H-fcjtjE*#* 
w, 

2. rtcLvHg£ f, t mfyrfr.mm&ikWTMhkt 

3. mimXi f 

&& iattiLw^ffifsa^Ho; ft=o, nn 

ff1^a-tt!ifflffi H 0 MKflfeffU 

mi -fe&szTi&RiM., asest# / ait*^ia^te»M*ttSo *Tf&it 

S^S^, MrfrjTMlflB-fiiffffi 

5. fficLMfi^T, $ ^ifi -TmaRifij* &»ci °mw 

-t.*T /?, 

e.jaaa^msnu (s&) .fcnnyiai&ap® 

&R4<it t p, w#-HS&tfri& u «£. tx^amm^mtium+a, 

ssr iinsm, smmj&Jim 

SfSItffiSW R- : f/i, 

8. mts fmtmut. #7 dt m### m& 

4'f^«fWfiASo 

9. F tttft mts. I§ &£)K WWliM, &&&*&*. 

*tt*r-, ■£%#=?■ d/m^dt %&fti&F*-rM 

^ts< n-i, m, afl^iatHr-* pm, 

n WfiEIB, 

154 li.-tnun«»M#tt» f m\- 9 .Bf^mmm\m, ±m\m% 

«&**, ffixt«fg*m*eMKS!L ttHo 'F, *W£!kzt y 




a&mmw. 

il&iXn.&m (CLM) 

af^KiBi (ci) 

iKh^M 

g'SSltt 

(K*y) 


^TGtiiJf 

4MW*L£®& 


/> (ft 

Faif^WF- fjfrSl 
%&M1ltiS> 


146 ► 


- it M (2 i# •*: ■# it : .*«.^,v 





F$i ihL]- 

st'i'tf&xmm 
&■& nsa 
iSttlffti* 


%i i MA-i li¬ 
ft e+^if 
/ tk4E 
r SEEf-St 

XZf€ (W) 


3 ^ 


4.1 rfflWftsifnrflB^sjcm# ols m < seii-it-£& fis h, t^t 
HM. f #H>)? 

(0 

(ii) ^'t , i4'M^e?2M^I?iifi < J#-^ftJ*#«cii®Jo.95, 

(ih) 

4.2 *«ffl-fctt4Mnfar )S*le!fl£-f (roe. UG&lt&m) «ijvj|fc 
UXSW&MR (mv, 

log( salary) ~ iifj + /), lng( sales ) t p, nir + ;'i- ?im I « 

0) «Mfc£t! f J&, rof X'| 

i£*^<1 viMS: . ^MKCFO 

M#r'k- 

(n) CEOSAi.l.RAW 4'ii ! J$Jg, ifitf Ol.S *i ttmUll FXj‘«: 
log(.w//7rv) = 4.32 + 0.280lug( sales) H). 017 4roe + 0.000 24 rox 
MS (0.32) (0.035) (0.004 1) (0.000 54) 

» - 209, K 2 — 0.283 

4(1 S ros J5 M 50 A?. , ff! if" Salary 4 s)Mm tt |7j ? rox X'J" salary L. 

(.ii) &«)&•&£ m . n4? 

4.3 -£t n/»»rt» s sffgiH! (r&d) mw^a 

ETtfjtjC&ffi; mm p^/wrg^Jffli&ffitSmWB'^ttc 

WFB RDCHEM.KAW + 32 g fc'lkfiS&ig. fe it 4n' F ,tM$.: 


nhruens = 0.472 +• 0.321og( sales) + 0.050 profmarg 
(1.369) (0.216) (0.046) 

h--32, R : ~ 0.099 


*' j * f- a: tv iB ys if ; 


„ >J47 




(u *?*f it# n sis. in» 10 %. ffiit- 

jAftai/f ftlft -iNl AfKjfl) ^1 «4? 
do tJKRMaii^iArti'sit:, #£««*. 
tliffiJStf, &5%fn fcj2?rfi / N®&„ 

( lii) profmarg tf n/mtens Si Tf ft tfcil' >1 D (“J ? 

4.4 &&.*&G%Pl--^k¥.mZL¥tkA9LM&i*i t !l&‘> A «■«/ Aft£ 

B4 /»/> AO; avuinc 

-S^Wnr^iSfftA; ficistu ***£ A,tt ft A A. u » «■ tt, -*»*** 

XI-WSSI; 

log( rent) - ft + ft log ( /*>/>) + ft log ( avgbic) + pipdstu + u 

(i) s^ftk&ftA^maF, ffl^f-SAn ^as 

(ii) $«(«} ft ft ft 

(iii) fljffl RENTAL. RAW + 64 AA#M£ 1990 ft fKj»«@rft it M ft 

fi* 

log ( rent) = 0.043 + 0.066log( pop) 

(0.844) (0.0.39) 

+ 0.5071og( avftinc) + 0.005 6 pct.stu 
(0.081) (0.0017) 

n - 64, R 2 - 0.458 

“.e.AP«t<ra b.6%- 

ise (tv) ft i%A5Ji#ttrtf±&S& (i) 

4.5 ftfg#|4.3 9ftti|-W*-e. GPA WS2 

n|»I: 

«VC;PA — 1.39 + 0.412/i.tGPA 4 0.015 ACT - 0. 0^,3skipped 
(0.33) (0.094) (0.011) (0.026) 

n = 141, R 2 =0.234 

(0 iT.ft&fW, $tn (hsGPA &5fS* 3 T-»95%Wri*Blx. 

I ‘H] , 

(ii) $16ft H)j 

A.^ = 0.4^? 

(iii) H,: 

Pma = 1 »$? 

4.6 ft4.5i?, atjftffl f-'i'&&tii5H(t&%.iftmni(i t )wr-< asp 
a, a in 1 $ m t /»•;«> fu k -1- *t»—# mm [ # a *■ e 
( 4 . 47 )j c &a, 

(0 am#innaissi 






+ , in^/ 3 3 - i = 

/)Wc^ - - 14.47 f 0.976 c2.w.vv 
( 16.27) (0.049) 

« — 88 , SSR = 165 644.51 , R 1 - 0.820 

tiifc. Ho: A. = ()-, «iH. 

H,: A — I 

(n) ssr* 

»«**£ » = 8SM««Ttrtt£ (price, - «*«,)* . H *§*<)'£$?& W 

/ i 

%mm%& price,-assm,. (Ft) Ho T£K $ S5t. 

'2«;3iSMWlSif{#,) SSR = 209 448.99, it 

fT F 

■hi) autte&fcai 

price — p 0 + y?j a$,w\ + ^2 S( i r l i + A lot size *■ ^At/rwis + m 

WISiiiHo: A = 0, A = ^Jffl|a]^K 88 

?0W 7?-‘f^TJl 0.829, 

(iv) $11 31 pr/rv K^TSfifi# assess , sqrft , lotsize hdrms jiff . Vf'tf 

m (hi) 

4.7 *t$4.7*. -^S 

(i) m 4.7 

log( serai}) = A) + pi hrsernp + j3 : log( sales ) + ,3,log( employ ) + u 

fjffl l987 %:W43-t«», #ffS if Wlfr 

log( scrap ) -- 11.74 - 0.042/ir.wH/j - 0.9511og( sales) + 0.9921og( employ) 
(4.57) (0.019) (0.370) (0.360) 

7i ---43. R 2 —0.310 

(ii) 

\og( scrap) = /7 0 + /J| hrsern p + fi 2 log( sales f employ) + d 3 \og(employ) + u 

^t 3 , d 3 = /3 : + At’ log ( a' 2 /j 3 ) - Logt .i: 2 ) - l»g( :r 3 )o ] 

Hyl 9, = 0o 

(hi) atoms (ii) amfj 

log( Scrap) =11.74- 0.042/irsemp 
(4.57) (0.019) 

- 0.951 logf sales ^employ) + 0.0411og( employ ) 






(0 ..370) 

n — 43, R 2 = 0.310 


10.205) 


ISO 


sin fs.xtzuMumw-feRitfc. 

ft*-' 

(iv) f3l&fgi§: sales/employ J %4$#ISM1% C 

4.8 &&&&,&& MLR. 1~.VILR.6 T, # (S ft J-11'l ; £fir 

M£;7T;M[!l«M: 

,V = /?« + f?,.r , + Pi*2 + PlJ} + " 

<*»**»*«*«&Ho: /9,-3^-u 

(i) -> & W / 3 , ft ft ffJ OI-SftitM. M ft ft ft 

ftlftR* Var (ft - 3ft) r ft- 3ft Mfiiffi&S'f+ft'' 

(ii) '^Hj^-ttHo: ft-3ft=lW tSSitS? 

(iii) &JL ft = ft-3ft ft ft=ft - 3ft, ia'fii ft, ftfQft 

4.9 £30 3.3*. MJtti+TAfg 

slrep -■ 3 638.25 - 0.148fnntr6 - 11.13 educ + 2.20 age 
(112.28) (0.017) (5.88) (1.45) 

n - 706, i? 2 = 0.113 

i m /JI’fKrtoHE i-° £ «instrr ^ IS] ffttttt—JH&mtt* 

(i)ffltfT **«<-2£a*- ti 5%e<j,KT h£4S'lt 

(ii ) M. 7? ® .■’due fll age , E]lp? ff' 

.sleep = 3 586.38 -0.15Hcx-u.v-* 

(38.91) (0.017) 

n =706, R : = 0.103 

L, «/«c m «*« £55t ;!m * & tf. # M «ii? 

fttflfeWSEil, 

(iio edur m*gr, 

|fij ft! #■&;££? 

(iv) (i) fa (ii) 

««**•*&? 

9it6&» 4- -4±iki»jlK#&^ i99o4*fl 

*t*i990 ¥, 4 «/*/• ; 

(log) /i*>f; - nr ;£/■£#!&A ; fftl (log) M/orv CEOft.&ffiffl-. 

• -'t M n .# -* »* . .<* r> *jc yc 



(i) RETURN.RAW ji'if Tin F^'-S: 


io$ 


return = 40.44 + 0.952<^r + 0.472 eps - 0.0 25nerinc + 0.003 salary 
(29.30) (0.854) (0.332) (0.020) (0.009) 

?i - 142, -0.028 5 

00 sc^/s «*«<■ 

r#wr« = -69.12 + 1.056 dkr + 0.586 tips - 31.18 nrtiric + 39.26 salary 
(164.66) (0.847) (0.336) (14.16) (26.40) 

« = 142 , i?‘- 0.053 1 


(no aw#*. 

4.11 WM CEOSAL2. RAW *f T*: 


log ($«/ary) 


as# 

(1) 

(2) 

(3) 

log (5a/«) 

0.224 

0.158 

0.188 


(0.027) 

(0.040) 

(0.040) 

log ( ) 

—• 

0.112 

0.100 



(0.050) 

(0.049) 

prrtjmarg 

— 

-0.002 3 

-0.002 2 



(0.002 2) 

(0.002 1) 

ceolen 

— 

— 

0.017 1 




(0.005 5) 

com ten 

— 

— 

- 0.009 2 




(0.003 3) 

intercept 

4.94 

4.62 

4.57 


(0.20) 

(0.25) 

(0.25: 

mwtt 

177 

177 

177 

R-W-Jj 

0.281 

0.304 

0.353 


/>rc/marg *J Jf| i!l f8 AM* M ¥ # tt s 
ceofwi CEO fl comien ffllj * R £ i*-t £ 5j ^ 

fto 

(i) W'ife prnfmarg CEO if 7.KlWiMl“J o 

(ii) itr*ffHft*$A#Jfc¥l$*? 

(iii) Mftceoten ft comUn Wl-ftc ii# $M£gE it U « ^ ? #Jfl{nJ 

(ft? 


.# < * 


Sj-ft : 




US1 





4.12 in 

vntt’A = {3 0 + P\\ag(i>.vp/'>idA) I e.rfiemJB) + fi ? prtyslrA ■* u 

SC +. ™«e.\ A fg '& A A n f !l W & « W # ft; expendA W expeneiB ft $| * {£ 
S A A #11 H iffi MAA A Zfr&ftMZZJjIft-ftJS-M. 

m ( a it ie A-stiff —ft ft ft tt>r 

(i) inft*?# /?,? 

(ii) AWgiSSdJtlH 1%« B&JilfiiJirt 

(i.i) mm votei.raw ^m**}*^- hj*«?a, ^wifins-w^-ica 
c A »*&££«£«*$«»»? Bftttb*? 

# (ii) 8P#*W«Ha:US? 

(iv) ffiif--hfiisf, (ii) 

rltitid:.. ft'-Wft^AAi'fe? t(ISS r ) 

4. 13 LAWSCH85 . RAW ‘I'WttlBo 

£W1#8dT, 

(ii) *f£¥8tiKi^'±1#® (BP J.SATfllCPA), MSWcirjIslt 

(iii) &tk£5«£;fr«'f 7 3IAA^¥&W««[ fii««RrWai 

$ {faculty); UlAff-=, ( i£ itl? # r/.«a> #C /acu/ty (fr ® $ 

A,A 

(iv) {axawfees**0il 
1)3 tfi? 

4.14 #^g«3.J4o an:. SainffiflmiSffrftMamtt&H'fcit: 
log( price.) — fi u + ^sqrft + {fbdrms + u 

(.) l50^J5r3£RI)9Ef«SW1ffatF, fa'it iM# SI 

?wc 'MAfiEM; 5, = 150/?, + /?,, ft 

ffl HPRICE1 .RAW + Wftffi-£f£rf- 0,= 

(ii) 0| #fl /?] 4?ili /? 2 > if "ft A log {price) ffyffQ 0 

(iii) *Jffl3l (ii) 3P#*w&£. ft®!*! KHSJEK, ifft/Biim*® 

4.15 *{5114.9+, BJWft>B#^+J5fWKn 388 'MK«B«#5-ifttf-iP 

ftfflPMJKim, ft# hivghtltiags, parity mfamine mi 
W R-Tfa, tfigfcl 4.9 +5S^J^«$!i9rm-ft» fct$, 

4.16 MLB1.RAW tWftSo 

(i) ftfflA® (4.31) + 0rfaitM&S!. rfeyr. /,««jrW 

Aran^r 


- ih* 9 St * #•. e, HLICrXA 




m 


(ii) (i) runsyr, fidperc -ft ibasesyr ; 

(iii) (ii) oPlhfiliSS 4 1 . bavg. fidperc %} sbasesyr W®qS. 

£0= = 

4.17 WAGE2.RAW 

(i) #fS 

lng( a.'age ) = /3 0 + )3 l et!uc + /3 ; faper + /3, tenure + « 

£a*nT*«HKa: £ 

tt, 7t log( -wage ) iXl 12 &l“) Ik ffl [of o 

(ii) t95%W*fl'Kl'H], £5%MS£tt7jCf-±. 

(i) SP^ + MdRflSHSSo 


9 4 * &7C& 


' & fr ; 4f *f 


► /5J 






7 K\m\) 3 lfrtJf-. OLS Ift 

m sa t£ 


>' - ft + + / 3 2i'2 + '" + + « (5.1) 

+ fcfciP, OLSfcflJH'h 

-ft*) «5®H C JUfttitfe. OLS ( MLR -1 ~ 

MLR.5) 

4®4f, £JD7gA&ft£S«£MLR.6. 't'UMlUM® » «AUE 

»#ttl OLSfttt*«f¥lWtt#^^ e #S'Jfi, iga4.iaBSOLSftit»* 
instm^r^. r t sEtfMWFsttuttei # 
Ibc xm£Wfc*£fi, liji ifMW^ 

at*#'!£*/■£ t#ti, f mfMtiiT'B -^f 

(asymptot¬ 
ic properties) l£ & 14/jt (large sample properties) tJL^BSHc 


l$4 


► 




vf * s£ >* ** . tji mi ?r .« 




siswsas, KPteStfiEiSMS (fiS/E MLR.6), rffcl+ftfflFgEit 

F ftm, 5^ft*#*#*Wfifi£T4nitt. IHOft 

5.1 -ffittfeaoLsw—£ft 5.2 -r>g.wmmj;\£%—& B 


5.1 — IfrtS 


®##&i&£ao tt#, 3 *tt 

ifcjiWSP#, ^.JcHingtil*, * 14'Mi.- MSJtHtf W 

-^(SHfii+tto OLSft-itfia«$MLR.l~MLK.4TJi^*W. M 
KfiJftm ii*Ma. OLSttit#*^f B i;t^iJ0j)3+^^-±-*«tt o MK, 

*-»tt (consistency) 

SM^-W-J-^^;^ (Clive W.J.Granger) *£&, n If 

*fiFFl?&IEi6«lf§S<J-E, SP^M4^^ttatt*n'’ ffcWtffiJfett, Si!*# 

-aw. 

a?ews^w^ife#pepft* C ftgifc . 
^ff]®-afiAaiia*±waiio ^fsfssa, *f»4 j, 4 & w 

OL^teitfi, HtStn, &#S*J--4 

TtfMfg(fi)c iT-ftft(g^MLR.l~MLR.4T*S«W, WaSt^f 

w^dstiM,* 5n«feit«5-aw, fip, ftw# 

KflBL 

£KS±. stIB 

ih.«ff]Mttif-t:ffi*«i5*/», i5.1 IsflTSWItt. 

A. a«icas!iiita*pafifl--att^iSffitt*wjgiac 

4#**f*»**hh#*)= 

te*5. M#WW-*jajfi«H0+aSa#OLSftfi3£*ttflI its 

tls.l (OLSW-Stt) 

ft IS® MLR. 1 - MLR.4 T, StMW ;=0, 1, •••, k, OLS(fii+M 

w-afejfc _ 

*fjmf Dfl! E ft ti£*SifrW- 

®ftff]&fSf^ifli!a«a^fliiy*>F»^«!iE^jea5.i 0 fwj± 


► iJ5 


JT5« * ft t*HB & tfi : Ot*S & M ij « 






156 



BE 5.1 $ t 

2?T£i«&St, *JS#jr l = ^ + 

/?[.r,i + u.ft A, I#Pi 


Eu-, - - r i)^.- 

/?j = -H- 

2 (-r>i “ -r i> 2 

< = I 

I 

n' 1 ^J( r,i - .r i)u, 

= ft +-^- (5.2) 

a" 1 2 ( j 'i _ x i) 2 

r = 1 

Cov(xj,«)ift Var(x,) e Var( x x ) ^0 ( MLR. 4 M ttj& TfS)E), SAW 

(#jeiw£c), nm 

plim/5, — P- + Cov(x l , u)/Var(xj) = ft , 0^7 Cbv(xj, u) = 0 (5.3) 

$#rvmiftSn£, SPEC nix,)*!** x, fn » 

ii/£i£ffi5gV a r(.T 1 )<~ 

fovarC«x«>(RP'effiw*4s^^5^a^4)-»). 

( 5 . 3 ) * 93 , sn*arHg«^w»ffi^, m 
^0Lss®#ni!i3if»+«t^-i6:Ki= £-»«$**(&*&#, sriseft 


e/isisais • i-t-* «;» # # <e .• ««.«>,* 



1 ffilS MLR.3 " i 

*tF/rtTW j ]. 2. •••, k. ®^TEU) -0 fU Cov(-/- ; , u ) - (U_| 

105 Ifenss 3 MLR.3 jt&fcfF MLR.3'. fH£.a*Jj!'J 

OLSSMfsjMflgli' MLR.3' KW*-affittW*3C, 15 

^EOLS&ffiJ£MLK.3TI;* 

ttti. {U£ll£ MLR.3'TM*$ f (*il:**f]il**« MLR.3 
W J 

Jt# OKS —3&t£ 


iM$ t (« ! X,. ,c ; . "-.x*) =0 ^trfgf-gr ULSttit#Wfili^ — 
#, «fqx,,.r 2 , ••• ** a#tfeffi#a0f^WOLSfeit 

^«(nI-'hg$fi*S£, SF& OLS4*M«SffX*-»ttteTK 

0 #'£StS»*ir, 

srirwiaj^irg ( 5 . 3 ) « m*, 

at^TSttSS 1 WJ*-gitt, ^WT'-Scli (inconsis¬ 
tency) (asymptotic bias)] % 


,. s „ Cov(.r,,u) 

plim/3 > ' " "\WOJ~ 


(5.4) 


@ )*rVar( x,)>0. Bfl'A . .r, w JEffi . PJ /?, 69^5— Sfctt &t )*r IE, W 

£.r,Wu% iffi*. So**, » 

i#mm, rfumm¥.zT'mtei\-ftiii'V}'iT%:ti£r±c 

(5.4) (#If 3#M«3.2) 


y- Po + J 3 |.j:. + P2X2 1 v 

Sn#/3 0 , /?i .y lo ,r 2 PijU^tfglWOLSflrit*. m 

^115.1 Sn*f$ffmielO*iS«i * 2 m 

j# as* u -p 2 ., 2 + v c 4 ^a^f&^Fisawiws 

H.tt, 




plim j9 | =- /9, + /3 : ^i 




Cov( X| , fi) 
Var(.r,) " 


(5.5) 


(5.6) 


Blit. EPJftT, 


«S .1 «' 


p?i m ii-r i>if, of.s w*a'M 


► /57 






2f> 6* 


Ir|*5.iGP 


j eo ^. 

r ***MM#* 


*, #n * 2 Jt#£ 

xms (Rxmiuw#* a, m ,r ; mo**#). 

SUSx, ffl.r 2 (£&<* + ) ^*0*. Wft ft=0, &W, -a 
fti+M IstMxitt y&GiEttWiuk, «»ft>Oj 

MIL ./■, ft j: 2 UlUft:, li(#cft>0. ipft, ft, ffl/F—SfcttfiEfl-IE'filfitl, 5n 

S5fflorw^^3.2f»SI^-iS:ttjfi»fifi®*fl?i*'|Slc *n#x, *u x 2 


09 5.1 

4~ 3 > 4Lt* — £--& {price), x, &*■>£-{£J-5 1 ] —,4#r#£45. 

{distance), x 2 &- ^ -{£.&&J “ 9 f" ( quality) e S 4“ quality % 

&■&&. ^&te&&*>£■ ft *.<k Bh±*»>£:l:rtfi}4fc, ^ 

««.$! SF& ft 

jt-KiSPt«HS4-Jttf«le *f-£*ftB** 

£**# «*>£.*£ ■****. >« ft iilio 

#P & distance fa quality it jlL ^0 :3c , #T ft > 0 C 
/in'ce *t distance [& log (price) ft log ( distance) ] # ffi #- © !>3 ft f ft ft ft 
ft + ft ft > ft o 


tfoi-sf&ttflfcift. SSW-M, 

OLSftiti^e^MSifiT- ft+ ftft = 


£«*£ 


score — fi t) + skipped * $i prrOPA + u 

SftUTtaf *4’. j«w*»**££*s skipped %&*%&■. 

priCPA 7*7 ± — # $ W GPA i ft, £ score dipped ft US #• 0 j3 ?Jf (* fi, ft ft it 

t. ??£ £*£«•&!!*;# ft *ft 4? 


*W«Sl, »+, «;*■%, x, « « *B£Wgffca$*« H *tS*. HP-fcflf 

^650LStti+M-«fei^fKS^-aw. thin, £* = 2ftli®4ft £ 


>-ft + /31*1 + ft^>+ K 

§ft£ X 2 ft U fi X! ft « ffijfcc Tg, OLSfei+M ft » ft -JR* 

x, x 2 iitltiit- 

W, MM^I^ftKirf'—fjfctta inJP: x 

ft 69^--SN4: plimft = fto jJt^h, ft — 

(5.4) ^M-#c + . P3JS5T*£*il, jflU .r, 4 u *g£, is. a-, 


■ it * B * ip # «i, 




*u k ftf-ass, iistT'-t 

14W*5£ (5.4) fftttS 3 


5.2 


ijmiM& 0 ha# 

WttafW#**«*fT»». ;*jT2ffrffi&, ftfltfffS OLStti+*» 
ffifi:AStt*a««MLR.l~MLR.6T. 5£S 4.1??^, Jfi# 
S'Hgfc. 

*BF^D<Mo 

OLSfSifMft&WiE&fi^fcJfcfcT&tt + iaiS («) 

***& m j> «J, -, «. W'a $,*a 

iii+«^‘tM, rfn'H. FSB+ftAJ^' 

i£?#iS51 MLR.6 3?-T Sift, £p5t jj . x 2 , •••, x k , y ftj^-YU j&jI:Sfi§o 

y ififflu*®) «, m\n% y is### 
aw'“jfl6fijESteH!i§M^#c *&±, ^fnagstfjT^t y ^*im 
**TIE-'ME&tfft'M Bl tn«*. 

«1’ffla95%»ffi|Rit?E2ffiF»ISS^2:rto 

4W3.4+, ftfnftifT-^^®, -If 

fif&3A& (wtrr86)o &&{*+, #t£A££-^fi;f fe^Ma, ifijJ.£A 
^SSAft^HifftH## —Ac (7t»*H CRIME!.RAW + & 2 725 fAft 
+ , R*r*M8%«Aft 1986 4PtSffiiitil-AGJ_t 0 ) 
*92%WA*ffi, $* ™rr86fPH&MAfI. JSffIAHft&]*tA n T m &ifi 
iE & ^ o 

WI4.6+, snfiritT55-' / h«a, ffi*##40ik^ig^Tf«W# 

(prate). (tk®»AtASI) £58, prate 

885.1*) tTfflff. *$.h, ftX* prate MM +. -ff«ij 

4o%tp®{gioo, ip 100%%#-%, atfeiitfjE?s 

£ gcif#^FSEif 

*W*9S«»iaS* MLR.6 C a®®*#*, W4.6Jt prate W#>|fr«t», 

t m\nw. fg«s, 

stiia#&«£tt, #* y , ***&-+£*#:*», 


9 5 9 $ 7C lr? 0 <> Hfr : OLS #?&?*£ fit 




7 89 


t, ols«ii A&sctt 

TH.iSFM'M, 



0 10 20 20 40 50 60 70 80 90 100 

#545(96) 


SS.2 401K.RAW prole 

815,2 (OLSW^iSiE^#) 

MLR. 1~ MLR. 5 F : 

(i) \!~n (j3j - @j) ~ NormaKO, cF/ap , S * a 2 /a 2 , >0 &-Jlt (ft - £) « 

, = 1 

tt»fTMS0r43#!ltt#£c «fii£i£ £• 

C)e 

(ii) j 2 ft j = Var(«)M—1'-|S[f&itM; 

(iii) 

I 

($, - ^)/sc(/j,) ~ NormaKO, 1) (5.7) 

a*se(£)ttJfea^feiEiao __ 

-TvBWxlUe 3p (ii) SPiM# Hi 1 ^ (iii) S-WmSTH 

(iK » (ii) 

ik@5.2 WMS^ibfiT, "EilfiTiEiStt® a£ MLR.6; Xti&gfl-flj 


160 ► 


tip !ft 




170 


(5.7) ^LbSiiftAA *j ?„_* ., 4> ?M'1^ = S 

^ax, at-fr'foKfl '-t-iiiM, mtz' k. ££$.4.2*, j£ (5.7) a 

f,. ( .,c JA£0ftt£ig*-S, i* 
t**!****. *R±, £?Mi r^-^QjtfT'^fflE 




(5.8) 


AS (5.8) ft-#«fl'J, ittt / Iftl&fnftiSlUnKfe]. 

-ffiSfr,. S£i*tr, a 

jPraiV fll narrS6 $>#f . (KAS£S,®«t^ : ftiSW# 


K, af]#M** 1 500 


A 




<E 


ZHttifiM 


jp*. A u AHIE.&ATtjHJ. 

*«**£»#*** a - 30 

&^a?£.§;t. {H&**rf££«*m a «& w ttfrir. 

ih, 

n, n~k ■ 1: *3K S $*»£ , ffiffiiSfEiil 

tfStffiSS*AS7#*3Mc A U 

asr^fiwifflc imw*****. ^mimtmm, 

ttfgiEe 

.s-a; 

fli®3fc SnlW^i-OA^AS:, ^AXi£f¥*£tt*T£A. iittMfgE 
i+fifnamEM£x«67; ftttsetfAgttftf, 
fn«KH«e sx&tisc®, xMKitit&ihMftxmmm 

MtkmfrUio 

MM5.2tiim£Z--&, <i 2 £<T 2 ® -t- -aWii+A; ®|]^«3.3 

easijf,A^*r 2 x«ffi>f#c 

-Stfl>ihfi. 5£*t$iiXS (5.7) <M*ifiiEijfi«)«li&fiW* 

SjSSM 3 

tZOl S [UKA^-i-ft &m±, ft Mi+A^S 

^^- sst/i-r;) (5 ’ 9) 

5$*, SST, A^XA-r, WMA-a. W R;IM.r, Sf£*0f?ni:*!ia 

A: 3.4 A. SfilW^TsC (5.9) 

A, 3ift^A^5£&^&71fmTafy®5£o A W 

A, II, R 2 0~1 £fsJW« (J9r« 

l-.R;t&itt!fc+o-i£(IM*t«h ,t y «»*#** SST,/>. f Hr« SST,/ 


5 * 


7C JV A? #•-# r 0/..S ft & i£ &L 


►/« 



flg 5.2 $3^ 


m 


162 ■ 


^ + Var {T s ), £*#*, SST ; if/iP ft EJS 

SST ^nc]. J* + a) &x, »&{**#, *§-£ 
fc£8ii&*fl;R«. Var(£)iy&l£ i/« iMttftWrfcfr**# 


£ 'Rjt MLR. 1 - MLR. 5 T, /3,95% ** 
it ft i£-f(A i f£' E I s ] fi: ft L ? -ft ill j?.i£-Lg -ft' g <1 # ^7 ^rifi SIS Ejb] (asymptotic con¬ 
fidence interval )„ 


^ u % (5.9) 

(asymptotic standard error), jTlJ i tft i‘(® tfl-JS #fi j^fiS f S£vf® (asymptotic / 

statistics), ra#'Efn«ScCftii?4 ti-mwMi'M-#. 0fw«fn*fcffl'£ffi 
t §ii+M, 

SlESftMo 

set^)^^ (5.10) 

-in 

r, £- fi^iEo MSS#® ( 5 . 10 ) x& 


Ws.2 

4Un*J.ffI BWGHT.RAW t 7 - £, -£■ t 0 tfAfJL 

«***, g tt*■$*.*«#*■#■ (rigs) 

(/aww), «.«&*;& 1 388 f. + (694 -H fffj & ffl , 

*$#£**4# O.OOJ 3 0 0.000 86c 

— — -f f* ;& i*. iHl ft # 0.000 86/0.001 3*»0.662 n ii^S £#i£ 

(5.10) t & « ?f *1 ft -f- /69471 38" 8^0.707 o &&]-&■&, * « 
(5.10) **#*JI«***£*ft*#*it. 

70.7 96 , + 

66 . 2 %, 


^iifwwF^rp, ant, 

«&&•»]:*“» o 


^ /7f # # * • 






t£» &&tinx.T. attimfkam t wf zfttGHat*: immwzL, asi 

scsesit^ttt&fifcMBi^LMisBt* (La¬ 
grange multiplier L-M statistic), 'b ABHt if IJ t? iff ^ t? S ?J ~ 51 SIX &(J 

&2G. 

-im?«]&&*¥ Fwtitftf-]!, a*** 
iSlh r £Hft95f££ffl, [#HL Davidson and MacKinnon (1993) J ^fBvIiiffl 

W#£i+» (score statistic) (tfe&* g ftJfi ftfR# ^ * ft ft a# ) c 

LM aitMo 

HiCJi2tJ£#Ki &8t* 

f «fj*K*jE£tt*i*r 


y- A> + A-t 1 + j3 2 x 2 -t ••• + /V* + u (5.11) 

auss^ 


H o *ft-,*i*0,-,A -0 (5.12) 

ttt&M (5.ii) as jin t c/ ■I'ttm.'&tt&r, mt a ( 5 . 12 ) 

»#****. &j*#**s4>*r-**T*. 

lm -ffe, SsgfMn&ftTJn K0 

to 

-V- ^o + ^iJi + - + ^-^t-, f " (5.13) 

:*+. “-" &m& s- 

&*«€«&«$* 3] ,r f SP& « M 

if('>iSfy?^tS^n iSSfc^iX^fn 

u *J .r, , j- 2 ,”- ,** ft S i3 


(5.14) 





(auxiliary rc«icssion) W 48I!!HiQ;ft>f!3fafJE- 

fn FI Lta * * s 

umiiiMffiffl*: (5.i4) + m mm is ft* Gifts': ( 5 . 12 ) %? su*st 

(5.12) £-TT.lK, U 0rE(ftft£ 

Sltti£«M«iSiT, it (5.14) 69 R-¥*•*£* “«fi” + *„ ^S#« 

M*, SuH*5££- ^iS^WSSftTKTT, §Ei+fl*S!j 

(5.14) 

7»*-IE </ 


& fa® am m £ it 


( 1 ) #>-^jSfiirai!fta^fl9fijEMiatxiBnG. «. 

go ¥t ummu^MM'ki. nmmk-f-jT, c* *1 (ukm 
-f # y rt j jm±MHftmmR- t-Jj). 

(iii) HW-LM =nRl (ii) R-¥t], 

(iv) # LM 5x’#$*£3Mttftitc*!ttlK. ftl* LM>c, 

aucusSo ftspsimsi /. At, bp r \ 

jps^T-asiwMitt/K-f, h„ ; sm, pv 

#•****•**±•5 Ffenspa3-«t 0 

(n-R .squared 

statistic) 0 -5 F + ft g tl] iSfl LM &&S* StT 

ft&fiRL (?), »@ib r-* 

<J?;) !/;) c 

% LM R 2 lm-, 

so*»is*. i?is_h2<«:fRWffi[waisg^a«^a*tt 0 

(i) £4», SnlWj'giMM# >' stsfjgff 

i£SH* OLS + 

(#&:*« (3.13)1, Hitt. 

( 5 . 12)3 

#a r 2 =<o 


17S Ms.3 JEftftSiftigS! 

nan86 = /J 0 + /?, />’.'•!'c 1 ^ ^az/gsi'n + jS^tottime + &/Vt»ne86 

+• / 3 j qernpSG -t « 


^ ^(SSS*»-5S>S45 • «*«.»#* @ft.- BUftHCA 



t , narrti6 ft — ft <fc-4t; pc.nv ft M if ft ft. ft ifc-ft j 

uvfren X)i± £%.$£#. nXiVj-f-OjrtiUKJt: tnttime ft ft. K&* ft & JiJ 18 
1986-t^- 8 tftidiftJl£ftft.S-ft&: ptune&b % 1986 -f £ ft ,3 & ; 
£/«h/> 86 ftftft-4 J986 -it £->£■«(, ft ft# it ft. £ ■fn -£• it ffl /.M 
ft il t-X M iit j?. , -fi-ft-fr] 7 0 -£-4? , avgser fatnttime *t?jarr8 6 ii$ "ft .- 

•£3? (i) # , «arr86 *t ptuneSb t° qerapSb it-?f0 

ft ft#if £ ft 3!; 0') 3 t#lt7ti aut’.-ra ft fo«i we 0 &. frl M. H ^ ® 

^3t^f| 2 725 ^^i Mo #T*., 4UH# 

u Xt /jcnw ,avpsen , lottime, ptimettb ft qetnp #6 i4 ft E ft (5.15) 

4UJ?'l tb il Sift*#*.*,#**#,, * 2 ft/ 4 7 F;,, 

o.oni 5= f & 

flM'J LM mat: LM = 2 725 (0.001 5) *«4.09c i)#X?.ft2ft;t:#ft3- 
*££#***•# ^ 10%Bt«14^MlL*4.6] 

G.4), -fk , iUlA 10%^^-t -0^/i (w;iw ^o, 

P (Z2>4.09) «0.129, >7 « 4 111 -£ 15 % ft # -fJift # & 

Ho, 

ft ft it ft., ft avgsen ft- tottime KtSl"liWF ft ^ ft if- Ji] ft /> ft ft 4f- 
-tO.131. LM ^.ftiftff *] ft /. ftft iift-Xlftft, 0ft 

l*4Ht*m* (*i£*) *IP] 5 (*p£A&«&j£*iit, 

-e in«f s ft * ft ft & & ■*» fa ft c ) 


tl-^7 FStiH, F ^ft*o 

LMSEit**Js-'HFi££ > «*t FattSWi’tife-#, ##2ili0t 
££3? (i) ft® (ii) KttftBfcM 

JP4S& (0 ££*aw#££i£*£i^jtf 

il«fiWft«*W00 e 


5.3 OLS M8ri£W&14 


(asymp roti- 

17k cally efficient ) c Ic Xt & 'b l°] S f® — $t tt Jft 5fc J$ it $2 ® *i [#JJL Wooldridge 

0999 , *4$)]o as, 


m '50 


# t£ w >J1 & «f • CJL-S # *f fig 


► i^5 





ft«SI 


3' — + /l, j- + u (5.16) 

SilSS- MLR. 3 T, « E(«l.r)=0„ & # Sit «*« $ #) 

*n8:Hf-#, *«*«•»*#* ft. 4 

Wffrn tfcio «■(_*:) --,~ 2 &g(.v) -1/(1+ ,'xl), IP £ u 

#•**(*)** (#£Bfi B ffiffittM CE.5) = MfXttomm i. ❖ *,•= 

ffU,).*«#(x>*n x#* lieft. W#«.*£jS7i£t£fc*S, 

W x 

( 2, - Z ) -V, 

(1, = ^- (5.17) 

UU" ?)x, 

stftnj-^w-KftiK .fers-fbs -£, W'rt3, = ?o + ^, + “,<U, 

#ffi J, 

j3i [«“’ - z )«, j 

,5, = - - - (5.18) 

" *)*, 

i - J 

fUCovU.r)* EbT-ffiffl® MLR.3 

TCov( 2 . u)=0 . 

p!im , ~ /3, + (3ov( z , w) /Cov( z , .r .> = /$j 

tie« £, sffiiSiE&w, tiBtfo *a, 

a J Var( S )/:Cbv(*,x)] 2 .OLSfttf-*W*lS:M6ft * - * ftMISI, 

(ST. Cov( z ,x) = Cov(x, x) = Var(x) 0 IS Jit, -Tn (& + fi\)' 

(£7/3, ^OLSttit#)J&^V ar (j-)/ L 'V a r(.r)] 2 = ( T :! /Var(.r), SHft, 

(#5iLW^B. 4) LCov(*,x)] 2 <Var(s)Var(x). 3 

jT, - ${(!£& 

*M*f**0e*j&ff*!: 0LsfAit*M*a^^ 

tt^anS (5.17) Mffft-'hfiT+*tt#ri4#M*P'K CSt 15.17) +Wft 

sin«m is 

ttvl-ffitfil'nliloj — (5.17) 

oLsjff/he&miE^c mt\m s 

+ , «OLS69-^#ltr, *«*M-*-*tttt* : 

-i$*£ 

• vf*.«.'7aL^SE/; 




17$ 


~ Po- P 1^,1 - ••• - PkX,t) = 0,; = 0,1. - ,k (5.19) 

5t+, K, (X,) %% (5.19) 

'goLs-^ft-^ (3.i3) 3*, (*j = i*p*f ; = 

1, 2. -. k . g, <*.) = .Tyfl’t, SflKfSU OLSteit*. 

IftfllSlttffltt x„wtr.#a», flrUitf (5.19) 

'la 5.3"(oiitt*iaw*tt) 

«flf#r-3fca*fil£T, 4 (5.19) MSiJfifjft 

ift, M /5, OLStttflo #•&, *f;=0, 1. 2, •'•, it, OLSftit 

; Avar/n (/5, - flXAvar/»( , - ff,) 0 _ 

r„ (s.i 9 > tfirff-tw- 

Sttt, L#£ Wooldridge (1999. Sfi5t)oJ 


► /J' £ 


ain*t^iSl£^4 *7*i!lW0r*m«ftSi#jitMmE 
MW:Tft*I5Jitf;i!r#*Mo fits*#, 

-ttay, mn^Buy^ ols. a 

£gnfc**m*r, 5.3 85#w«#w#*:t-»Rmfitiai*a 

i, ms. bp 

fi4f“]®c 




ffiiSiEStt 


»S&islJ0 

-S*fe 

* -fttt 

LM@Ei+ 


JT S *« /*•*««*-»•#?* Oi_S M * 4£ M 


>16? 




iflriS t Stif- 

mm&'K 


n-R-v-xmY 


% « 


176 5.1 MLR.1-MIJ^4 RflluE^TM^tt 

it ft (3, I A W -Sffiifo y -/?,T, BEH! plim/j 0 = /? 0 = 

ft = E(yi HiflrStfgMft «-att»*«S»e] 

5.2 


pilitck = 0o + 0-] funds + 0i riskut! +- !/ 

ffi risktol 

01 )o §H^ funds tfl risktnl , pclstck Xt funds 0 \ 

5.3 g£SA SMOKE.RAW fc-frWHS«A't ASgfll#* 

^ftcigsS (¥3) 

dgs^fi attuffc 

5.4 (5.16) *. 

SEWT, JgSust: (5.17) a W-afliTtMc J&£a#W- 

'MSi-tl, test. 00 W—HAttftJfc £„ = > - ?,.Fo ilK plim|' 0 = A» e 

i+jf«i^a 

5.5 WAGEl.RAWtttlfcS, 

(0 ffitttfft 

urcge = Po f £ 1 + fetxper ** ^tenure + w 

(ii) W log (w) (i) bp$k 

(iii) 

£ MLR.6c 

5.6 ^MlSMGPA2.RAW4 , ^ji[^ 0 
(i) MMSrW 4 137-Ml ft, ffi-H-Are 

co/gpa - /?o + /5j hsperc + 0 2 sat + u 
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&&&££&& . it ± & # * * it 1 &.-KW& 




(ii) teflilU 070 'h5a*«S*ff£it*& (i) 

(hi) ^mss (o (h> mftpmmm-tm&Mim, jm&'t 

(5.10) 4»»*£ifcjffcfcftc 

5.7 (4.42) T, if %- LM mntheduc « 

WSRSMiJ (#HLM4.9)o 


5A 


177 *»* 3 i&axtoLs»ffiiE;£tt-'NEf! [& 

15.2 (i)]„ *ff#BJ9«tS9A£ (5.16) s T&, il£f*f»*M B£ft 


■J n(/?i - y8,) = (l/4)[n 1,2 2 ( x i ~ x )“/] 

< a ) 

^ * i Xj : .' = 1, 2, -. n I «#***• «»*#£» (M» 
SC). * 3 r -^«Vjr(*) w S*!*# 

Var(x)>0Ufc#* + £$4fcW. SJt x m + ST 


, n l/2 X) ( j, - x )u, = rc" /2 2 (x, " ^)u, + (/i - j ) [ n" l/2 2 «> ] » RT 

r * J i-i ;»t 

m = e (j) Sj m&, i « f - r as* a 2 M 


/.i.c/. efiy /2 


1/2 V' 


", 




■ I 


NarmaKO , a 2 ); iSIEjSifflS C 'P W't 1 -LIS PS/gS» ISlSlX S£/11¥ . plimC/z- 
i r )=0o ^iiSaifeK)—in^plim( w„) = 0 . Iz, M JSfifi 

WES##, ip^plim(t« 11 *,)=Oo 


(Wooldridge, 1999. $ 3 S ) 0 J & %M f (a* - J ) ( n ~ 1/2 2 PS 

r = I 

*#= T£, i(.T, - /.)«,: i = 1,2,-i i.i.d. 

SSBI#l4*»S'li[*?-MLR.3 T u Mx T*i£, 

* 2 <r 2 -*BIS]2i\£«:«£ MLR.5c Slit, *’ 1 ' , j(i f -^)«,^'- / NIII 


afflK) Normal (0 . o 2 a 2 , ) it ^ 0 S O 3*1 B l T , t; 1/2 (x, - x ) u, —J 

i - 1 

n'^EU--/*)«.-ifri5Si£ift-T*£i&fi, sum * a 

MB.p!im( v„ - z„)=0, Wa »„***- + «*„- 


IF 5 & & it B) 0&r: OLS &#}*&& 
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=Ffi. » l/2 2u - 1$ Normal 

; * l 

(0, *V.) 

•fn (£1 “ P[) - (l / ^])[n' l/ 2 ^ J (x l - i )u,] 4 [ (1 A 2 r ) 

, i 

(l/^)n-*'*2(r, - *)«,.] 

i - 1 

wdi =f piim( i/s ;) - 1 /^ 2 ( , mix# .:«*»«****?. m&. 

/n (/?[ -/3, ) ft $[;£#• NormaKO, I cr 2 tf 2 I /| <j 2 ; 2 ) = NonnaKO, a 2 /a\) -. 

m, (Wooldridge, 1999, su:*)e 
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- i+*«j*#*-*i* : MftWA 









178 ii#wrae«fl]4«r® 

w*i?4* mmun&Mitfto 3 4 

sp***, 


6.1 &siMiiwj££ftsr ols miwmnt* 


SffTft* 2 tw«i |slja + ffiSi|6*fteT@C$**#fi[*|- OLS*B§ 
aas^ /*$«*#*£#**« K-w-to m nse-4 

i£. igEitM- F gci+MftiSfglXfflWl^c 

3Xt3*S»r» 

aw, *», gmKfi], t f. %*m 

afln^-itiE&t'). xn#!&o a#M»«a 

tMnifc. *^MttT+S»4M'»AJs*H*«^o 

iiawa»ma^Hiwas, aat 
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«» Eft, aa^iAaftteia^jpa^fi-^ffriio 

bivgkt = /?o + /?i (igs + famine (6.1) 

it*, bwght cig* 

A® ffl ft ft ft; famine # « I 1 7G # f- ft ftl ® ^ $ A, 
BWGHT.RAW+ftgJ^ftSJS^eWttif-M. iiTi6.1 + ft» (1) 
5d= $**&&&«* + „ «#S Mtfi+flgiaw, Jn*-tws^lt5i 
IS, P£Mi+§?JLtHftf**ft«ii-'0.463 4(5) =2.317 3fe^„ 8»a>sM( 


*6-1 SfciilfiaEMJISniiO 


H$ft 

in 

Azt'g'A t 

(2) 

biLghttb.s 

(.i) 

h-wght 

ati 

-0.463 4 

-0.028 9 


rig* 

(0 091 6) 

(0.005 7) 



— 

— 

-9.268 

(1.832) 

famine 

0.092 7 

0.005 8 

0.092 7 

(0.029 2) 

(0.001 8) 

(0.029 2) 

intercept 

116.974 

7.310 9 

116.974 

(1.049) 

(0.065 6) 

(1.049) 

S6f5J f-JS 

1 388 

1 388 

1 388 

R-W 

0.029 8 

0.029 8 

0.029 8 

SSR 

557 485.51 

2 177.677 8 

55 748 5.51 

SER 

20.063 

1.253 9 

20.063 


bwghtibs= bxvght /16*£H^#SM»* 0 #ftSfl£ftfl-:frg4 , W&^3S 

tt#H$ft. a<rjM0LSfttf-ft#£&ft9@? iI£W**l (6.1) ftTWt 

it. ftg't'tn (6.i) wMaisj 

ItfftK 16. ft£9 

bwght /[6 = /j r ,/16 + ((9, /16)cijfS + (^ 2 /16) famine 

* ?#e«£&tt£rii'fe#®w«fft, * 

iKftlft l/16c ^TI^ijES — fi. . ft bu/ghtlbs Xtf ctgs famine fft 0 !0 jfi ft-& 

a 6.1 MU (2) ?9o £&gEft;jr®ft?ftfi&T, H (2) + 
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ISO 


I9*«.1EP 


m %■ st & m (i) n t n s « m m vx 16, tt $n . w * a * a s 

-0.028 9;SS^f, Snm ci«s s* 5 i, diSfcfti&Si 40.028 9(5) = 
0.144 5 #. M«40.144 5(16) - 2.312*41, ^ffifflffiTSf 

flHPJ«2.32£f3R£ia.fcftW'J'#^ifr^£# e Xi&SuMSflE 

4i, 

&itS£'l4£Xff%? £Sfl0r«, *f 

Ti.$MA§Eii-±wm#tts^fffej»^o m ( 2 ) 

m (i) 9ij+t**i§iMi/i6c % ( 2 ) ?h*m t 

(l) m (2) ?!)+«faE|SJWsS.S 

(1) 16, &§«*, ci *n**ig4ftR#W 

fff«e [idft, aa95%WCI?JiS/S,il.96se(/?,) 0 ] 

-#«l, SS, SSR fDHjl3#«iPISERlft£#Wa 

Re 4-«. (6.1) +35 i ' i - nmm ®. m , 

TS^aSlttAwgAttfsfl-r, «*{R{51* J/16 B Hitt. *r.4*gft«|^ 
^^^( w ,/16) 2 = u, 2 /25(, , &*t£j5Wf-4» (2) 

(1) ? ( J 4 £tf) SF.R ffiiVX 256c 

* TSER = 0 = ■/ SSR/(n - k - 1) = 7SSR/2 385. (2) ?iJ^W 

SEKK£i (1) *J*SER« l/16 c XtjffcMW 'itIIJSl, SH 

1 / 16 : 

«/j'» sER'X{z£e*7,#**fift9*#= 

&F*. KS3]*J£fiW 

6k#;, it*<n»4fi4St.- ci,p EX M 

T& packs = rigs/ 20, OLS SEitf 

ft*? as. KfrjBm^tfi 

bught = (3(i+ (20/3,)(a#/20) + ^famine — (3 r , + (20/3,) #c6s + famine 

as, «JE*/««««c»*«[#i5a^4ft. rs /wc*s ssisi# 

M 20 fn .-. Sft S ^ #IS R-^ ?I a , bwghl i't packs W famine 12 Vs E D-l fit) Sq 

ifc, n&* 6.iw» o) *j* 0 mfin—fei, 
kjMZo 


(6.1) + , «+*****» is, £ 

X £ 1 = 1 000, $ fl W ft f /Vn«W H , OLS £ it * # *o ft 3Ht ? #1* f ft ■£ 
SJ3MifefejL. ^v#6*S<7t**XAS(if. ££$ 2 Htc « XS*f ? 


« ft « 


#^®*34ITr 


x *&>*:& 


kl73 


(2) *tf„ - -if#?!- 




mi (tsm&ft, m o) (v 

isj: packsttm (i) ?d+«**»ts*&tt 2 ofl ? 0 

t tti+*»2& -#K = 

±W¥ia*i«;$TXff»a^$*fn£$*0r5ljg»#«'*r*tto xts 
#M*£j§ 7 E?mg*w, anrnssattrairMSc 
181 mu£% 2 *&w 7 , jo*js$*utw«®scaa, *^@c$g*#e 

st*£#«G #*£# 0 &£n#*ijitt an&fCMfffatxaatt. *$b 

*: 5tt ; fffifir-^*«f J >0, ff£log(c,*) = log(c-,)+log(;y,.)o fflft*® 
^siogtc.j + ^o o s , e*Mj9 , fwiog(^)aa 

W, &$*S*:#filRtB**«iiJ*E<> 32^SMnxm#tf;£tt?tJ («Fffie) 

> 3 U, tfcin, 

Sn*afl]iftj£^(6.i) + »H***log(6wgAt), tt-i+a^^g, &6*E0 

iZiftlogi bxvghtlbs)&]i% ffiTSUfftit'E, SP, SSIt@ !S ■t, tigs ftJ 
/ami»cW*«!»#|B|, RS*«lMr*flo 


®*. a ft, ut* 

fJMBMMffi. J 9 rK, 

«#■» (tfcSD SAT# 3 ft) 4 Htf]|fcf!i# iti SAT «» 

(#jaitsc)o ai»», nmxi#* 
*-»#. mts, anffl&s *-fta-affisjBo 

OLStfgfftes 


X -ft + ft*,! + ft *,2 + ••• 1 ft** + fl, ( 6 . 2 ) 
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. it * « # * .* >* ■ 




( 6 . 2 ) mm 

fcw**, ##5* ( 6 . 2 ) «*^j*i*g, mm 

y<~ y i( -r,i' xi) + &(-r l2 “ ^ 2 ) + "• + Pi(- r u, ~ -j 7 *) + u, 

««. S t % x-< W# 

Sf#o /RglBf^WjsJfStWSJ^rS 

(.V, - y )/<J y = ( <T| /«T_ v )/?i [ ( X,! " J 1 )/ff! ] + "• 

+ (^/<T_ v .)^[{j: r * - + (u/ZijJ (6.3) 

a (6.3) 

#» 0 ttsp, (X|, x*,)c 
» A *_t x, WtSfSIS^ > «**f£2g2tto *«EJ3M!l££*fce 
BfcSjSS (6.3) «*$?», tf*T# » ©, * 

z v = *|2| + b 2 z 2 + •" + b k z k + iA& (6.4) 

b 1 = {a ] /o y )fi ] , j~l,--,k (6.5) 

bj 3^tS/|l{fcSS£ (standardized coefficients) sE /( S 35 (beta co¬ 
efficients) 0 («■&+«*£*£, fs^isws. 

OLSteit(iT u ) 

5TS (6.4) $B* x, «* 1 

Wa 'y Wt^itb, fg60^**o 

if£ia*S?ll££*fto *T-'£ffiffi0!El7d»i««^K®, ffilii 

£- > Ms*«oLstfg+. 

*s"= afrjttatrmsiij. aaK$ *, wattle, Rr«e*>&**«i»* 
4'o x,u®fcM&zB, \mkimmM 

mfifty, x lt -, ffltMJHF 3 - Mi-flffl-tfx,, -, 

x*»*-»^>a^rOLSHIJB, MifcffS p $$:, @r 

«*-JgSfc»-'NME9L 


^!J 6*1 

mntiunw 4.5 (-isn* hpric.e2.raw +) 0 .*it 

no* ll * *, t Atf-S-'M* E £ *t +*6 IMt **.-£- 

±«-#A* c «#«•**£**«**<- (A«itflfUi£It*t£^.* 

sti-4-it^ p JMfc, 4.5 

+ : AfllititftfB price *» nor >H) no* tf#'l± 0 ) 

&** **.-** + £— 


£r?ce - /$<> + n<KT + forerun? + /5 3 wiwu + ft 4 fl?st + festratt'o + a 



crime 


, ffc 7 crime Af-fr £. 4.5 ‘f # £. 3t — *f; cmnp^Wf# 

£T-& j-4W : 


zprice ~ ~ 0.340 znoc ~ 0. i43 zcrioie + 0.514 zroorru 
-0.235 zdist -0.270 zstratw 

+ nor It A 1 ###£*. 0.34 1; 

rri», f 1 *4fc4fNfr*;>-0.14#*$tf* < * 0 &#- + S 

(roowj) 

A±tf£,*;t«K « *#**.*$#*-ft: #•*»,. 


6.2 





isfl&ssu 

tr**MfcaL <•*•*+, Hiii£W$ 

® *n« nt ism we+jus adjaio 




g'Sfc. Sffllalft- KjBlflfcSSSS 

Iog( prtce )-/?„+ /9,log( nose ) + ^2 rooms + u (6.6) 

*&#», 3t*t>«l$M»«flW4.5c left, ^^Wlogf^JffSiSxWfi#! 

*f$ c ,?.$ /?i wt^. price ®nox (tf&) % i ft.p 2 &#.&n>Qms=m 

log {price)®Qit-, «£*« ioo«ifiiK^5pffr 

i2-r# 100'ft ^mL&fofs price® rooms W#»ttc 

HPR1CE2.RAW t , iHrmsy 

log( price) = 9.23 -0.718log( nor) +0.306 rooms 

(0.19K0.066) (0.019) (6.7) 

n — 506. R 2 = 0.514 

m Bjffc, ^ nar Jlffi l%Rif; #«#row».t *$Wf*«T£T» 0.718% o 

^ r«w« tgfln 1 fft, 100 (0.306) =30.6% = 

77,5 - i-l-Mfr: &.KWA 
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dlog(^)65i£/«lt^®3fe@^f®fi|, #rWSfcill8!7j!r£IiK£ f ^ 

!og( .v) = & + 7i log(./-,)+ p 2 -i : 

Sit., BIS *,. ^fn^Aic^(>.) - 

j$Ar 2t Kr§&a9fWitWjrWfli 

fiftwa-fcfcgfc# 

%A.y= 100-'exp(i5,A.r,) - 1] (6.8) 

miy 100e, ^W 2 = i0l, 

%A>= 100-;cxp(^ 2 ) - ll (6.9) 

W J, = r,K>ms f0/? 2 = 0.306 JikM f ftStfrtS — #|, 7#£J %A(/>nr<=-) = IDOL exp 
(0.306) - 1] = 35.8% , (6.7) * »i£® fifr tt £ 

ft30.6% o [JRffi-JI. i-F e xp(-)*-1'#^ttS«C, 0rUl£*£-^Si 

m^*ioo[exp(A)-i]w-'i"-sffit)-M 0 asra*«4sftiR'p7 

waaissisa«c$*. 

irn (6.8) *«iWS*f7 1 /h»W#tt£ftroi=i'#«*r#&M t fcfcfiu. 

nmffifcire (6-7) it, #4#tir-H-**fcffi£-o.o52, 

Sftf S0*$ strath *J| 1, jaj M Fft 5.2%, fctfj ffl tt 0* $ ft # 
exp( - 0.052) - 1= ~ 0.05J s£ - 5.1 % = %- ->T[if. .s/™/;o JSlyfS 

5. ifo'JAj&rg (6.8) glr&PJttffidl 

$'ffc^;lO(>[exp( -0.26) - 1 ]** - 22.9% c 

«f]ee*«. STB a ar?i/j, ich.*t 

^fifc tr*. 

^y>O07, 

r»AiEW$tt. K £ ft# ft #'»&##.*- 

fcsMRS, 

SWo 

(sa«) flsi^j&ap&ttsu s 

ffrass 9ffn«i-.m#st»mMc 

-tEsss, 

JN» tf*-+iajEtt*Zic#fc*ffcW3Mi. JMr*9ttlft#St. it*. m 
ffie&ffSIiSJniK, ff/X, *A 

iES#C»#E*HE 0 


# 6 * 


# 7C W jy #■ Iff : 


*i*/>7* 


► /77 





AH 6.2^ i 

iog( arrets) - fi a + /?,log( pop ) + /? 2 ag«16~ 25 + -t ft 0 # 

, At ugcl6~25 16 t '25 t A 8 ft Act fc ft| 0 |)? ftlttT 

4 ft arm/i WWtfHiJgft, 


W*F-«*fcJ$* (50S«W¥». IfE&5J, ttW^R, ¥#9). MI 

(5DXik^. 

m£c ttifetlB$*Iia$i) WlHl 

<)tfir#i£$4fc;fnW#j£$ffc;£K 

»iwia«, 5T#aw^A,) tk^rtt, iog(««««). j( + 

unem & K± t" A £ A A H W¥# fcfc , « SB E»jH #.6 IDI# 

fct$fte idft, $Q£ »n?w^8$'«:giJ9, StStiffi l-I^KS, fi£PiA® 

JiS^T 12.5%0 

fl-tfc^tfc: log(9) - log(8)*®0.118 tZ 11.8%, 12.5%w 

3fif»i£IHo 

^'fl.f*ffllog(l + 3.)o &TM.* = 07Fi&fi&$ft (litat 
we’^tfcitkstr^ju th aifrtew^tt3EtkA^*^ffB'rff^tfc3Effc 
w«ff c —*tmfw. flemiogd + j.), ttiefSitm 

fft$a*iogO)Btittjtsff, ait£pm8sgw D y&m 

Aatr^iflU 

Hl5«B(35li»IR$»fi5{io JKtfca 

io g (>.), rm T'&yr. ta, iG3tfiog(3.)wa««3Eja^3-w5i 

iittssgaw (#5i 6 . 4 i?) c 

aWJ?-¥^, ^log(y) fi-T^-iatrtt^, £*•£-« 

«» 0 »in#«6.4irtti&, ta^nn^nt 

mm-&vt%f$m-Mi%fc, 


£zftjtW*a 


St (quadratic functions) c ^sKit JS#tt A flStJ--T—ftSStfitttiit c 

iC: 


178 ► 


- itte*##Ti>.- XfitmA 
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.> , = ft> + h* 1 *■ u 

ttin. J&.y-Mgemx-nfier* SD«fn/+: * 3 H #rif a ft 3P #, ii'tjSM 

SSW£Si5#, ft #«#«#.vffitfjW3E4fc5 x 2 X£'ffJ8c'l£ 

y ft + ftx + ftx- (6.10) 

sp&, aflittwapFtffla 

AyMft + 2ftx)Ax, ^ W Ay /Aj%/3,+2^ (6.11) 

a#aj, r Sly 2: MM Mfft; mftitMftMft + 2ftx, 5D 

*ftA.T = 0. «t&*A. ft x=0 ?J x =2 tfii&tel®4._ lit 

*K ff&ft***-* 2ftx. 

m. spsfntnauaaffimj; (6.io) ; «&&6aA z&m&L&'jW&n 

an. * m y »*«£«««, C6.id 

ft sift wjs»st*an®WTaw«}g, a#, asffrnmttA#** x w 

+ . ft &TF, MftJMftflU ttin, WAGEl.RAW 4> 
wx^rsb, ®rmpy 

= 3.73 + 0 .298 e.i per - 0.006 1 ejcper 2 
(0.35)(0.041) (0.000 9) (6.12) 

7j =526. i? 2 = 0.093 

ffi it if 6<J & t H IS * * # «■ per Xj a «*, * * i! $ » & tft , X ft? J£ ft' ti * - 
¥£jttS*'Mtf30*# (0.298 *%), 

(6.11) fc^lttMig^, i*J>jO.298 - 2(0.0061 X1)^0.286 s£ 
28.6*#] = SlftgfliM 10 ¥Mi'J 11 ¥*f, Mif I ?f « #f£ R «j 
0.298-2(0.006 1)(10)«=0.376 wg 17.6 *#, 

^.rM&R&iF., iiix 2 «|»MM, .& 

X; mmit&zjs-, zxtyft&tiXrnc seat, 

ftKjft>o*aft<o&(j#g (6.10) t, (jg^as-AM 

£), fiJ&3-e5*»^2'fS09x i M*R^lts 

x- - |ft /(2ft) I (6.13) 

S-CS-fllt, J * - e^r*SfiS0.298/[2(0.006 1)]*»24.4 0 (ft®. SHI 
K35**fl 0.006 1fi5®fc)S6.1iftHJjrfit2ft^ 

« = 


nr -6 * 


if XM iB &tf: 


% f± W* 


►770 




(6.12) + . 24.4 mm 

AiW 24*£&]X.ft&Jfi, ttM- 

*&. se*{e **&£**.- fB.«»s 

#WAGE(.RAW +. ffft'pt*}?) 28%fl<JA^* 24 & 

& •'MHAMtfcfcl. 



ffi 6.1 >«jge fCejpcr JlBJW —Jfc?s3K 

exper WIhM&TT fTfliSSO:**. M*t*Ifs'£££4 
S24^WXf^g05±o WttitW 

£m&mm®:-kttK<i!i{£tt®Mm'frM&, ( 6 . 12 ) 

J S# ft it'Ug? ftl r.rprr ;2lfFi]&9iliiJ;£jK4f7'';&^£lE0to Al £B 6.9 1c >}c Hfc T il5 

«tffiffliog(w)^*H$fi?t*, &s£sig*irej£, 

ffcii}-^-£ffll»»#, SHItf 

(6.10) SfciUaiT 

u®££, 


0!l 6.2 

•ft-fH ijil i ft 4.5 4’ tL,4£ 14 rooms #1 — 

log( I’riie ) = ft + /?iIog( no.i ) + ft log( ftsf) •- ft mow.? 

+ ft rooms 2 + ft 5 .strut in + & (6.14) 

HPRICE2.RAW tM-ftHtt-H-iit*®, ##$ 

log! ftGv ) = 13.39 - 0.9()21og( nar ) - O.U871og( Jist) 

^igsfftnK*^ - -;# *«.* * Jf ii: /€«:*.* 




(0.57) (0.115) (0.043) 

- 0.545 rooms +0.06 2 rooms 2 ~ 0.048 stralio 
(0.165) (0.013) (0.006) 

« = 506, R 2 = 0.603 

— IfcJJi rooms 2 # t ft#* *9 A 4.77. #T VJ. t £ Ji £ fa g i £ , IS# 

# rooms log (price) 6-j”i«J £-,£-&# TfL ? -few , -K- "ft ^fe £ ## J f£v 

* f- WOTS ftlffcX' a , ft rmmv 2 Slf ^ it 4 s - ^ 'ft- ^ ^ # 

& rooms tilt ft. fort, £ - ^4-1^ *t log (price) r 5>| £ ^ ,*, £ , 



E 6.2 log (price) (£% rooms ift — -t 1 _ £ 3j Si! 

A (H 4'] M & (6.13) 4? 3j rooms 4# *r {t (•*- f /?, $ ft /3, Xi i >, 

rooms ft it #1 1fi. 0.545 fi£"21 rooms 2 ft & 0.062 2 4ft , J'J rooms * = 

0.545/[2(0.062)]s*4.4 ; i£'K&£ 8 6.2 t»t#7 

4HZ4-GHU Tft£-£--, #*., 5 

•*« + *&fi-i**:A.4.4 fil, *&£#£** 1%« — 4.4 £ 14tfftf$“*» 

jt^K «jj.£i$_t-sr «*&«■, 4t4.4^*i4, 
1f4Hb£4t-g-#i4Ll#tf$»6: 

Alogj (price)®» ! [ - 0.545 + 2(0.062) ] rooms \ brooms 




%Apfice **1001 [ — 0.545 + 2(0.062) ] rooms l A rooms 
= C — 54.5 + 12.4 rooms) Artioms 


mam # rim i bh-vt: sc mm m 


► 181 





-f*., Jt5f -at mw y, 5 6 48-- 54.5 + 12.4(5) = 

7.5% ; room.? *U * *»« 7 *■ * it {ft ft #$ - 54 .5 + 12 .4 ( 6 ) = 19.9 % , 


-5*1 ft Pi tittle fctSQ, AitS 

(6.14) MW /,«« *n nou (6.14) ia Hr*, W 

$j 

log( price) - ft 0 +■ /), log( nar) + /? 2 [log( nox) ] 2 + fa crime 
• * £ 4 rofl?/?i* + /? 5 rooms 2 + fi^st ratio + y (6.15) 

5UJ6 /? 2 -0. SB£ /?, StS />rw *f n«r 6?14i S’5l!|, S / b3$ftstS? ~i~ 

,uu iK itM'- >;Tfl-*i2-.*. A 

% Apr ice = [ /?, + 2^ : log( note) ] % Anox (6.16) 

Tfi price %i nox 61jJ¥f4$E/lft + 2/Wog( nor) , ?f JR&iP log( nox ) c 

*©, isijtms+iEBriyfeffiSfiisw^^^o 

cost = /3 fJ + pi quantity + j3 2 quantity 2 + fa quantity i + a 


ESI]. £HM 


price = /? 0 + A *?r/^ + ftfo/rms + Pi S( l r fi * bdrms + ft A bthrms + w 


& pr i ce 
Abdrms 


fa + ft s Tft 


(6.17) 


?Tft>0. MS (6.17) £gm«8:fc, 

ftm&go muz., ft^M¥^r*R«^a«swiBift^ra#a*as8a 

(interaction effect) c SiftStj® bdrms Xt price (ft Mi a fi! Bf , 

(ESP#^WKjfisE±T0^efi) TifgS (6.17) 0 I? 

fa&msw. 


&16.3 

AlftWA# GPA ^ACT 

£#«-*«** 

toy ^ . 

r SSPf«#i#44 * if-*«.**■*»*: S 




ttttdjrd — ft 0 + atndrte + /9i priGPA + ft $ ACT f /3 a pnGPA ’ 

I- /?j AC1 2 •( priGPA • atndrte + u (6.18) 

JiJt.f&iS] ##&&...) J& 7 priGPA ACT -T *$-t ?b , i« 34 i£ (6 )£- 7 
— A priGPA ds & -f- atndrte P] c *«•&£, * & + *f *P 4 ii * A 

is? *1*1*1 (ffl priGPA &£.■£) 4Mn #r £-c .*. sfe ii 

# *tJ(H *- ^ M. 3} "A : Astndfni /Aatndrte ~ /3j + R b priGPA 0 

*'JJ3 ATTEND.RAW + *}-dM {&;% <& $ 2} # £#r A«'J(if 680 

tit#, 

.«(7 ! ?./n/-2.05 - n.006 7atndrte - [.63priGPA -0.128ACT 
(1.36)(0.010 2) (0.48) (0.098) 

+ 0.296pnGPA 2 + 0.004 5 ACT 2 t-0.005 6 priGPA-atndrte 
(0.101) (0.002 2) (0.004 3) (6.19) 

// =• 680, R 2 '-0.229, R : -0.222 

-iUn'tTM&.fi-'J'''- 7? ft-* atndrte tfl 

JM**#^***-* ®«** c 4s.i& + &ik.RJLjSL-t 
7 priGPA - 0 Bf #7 "6 , priGPA - 0 ftf It 5L * Jt# (&itt# 

-fc-t, feTtf pnGPA d) 0.86), -A in a -t- iff -J- ■« , * fttL # /?, ft 

WftiHfcittflfc: *f ^t- 7 ft if t-^T'^3 1 , *fr«*ftiE£H(,: &■=(>, 
ft,=0, £F*Jl, it F *X*> 0.014, Jfr # in £ 5 % 

£3Ni* + J1. ft ft-frit Aft ft H,, T . Ate*-* 

#£-®li£nf, 3t.£i&;#-#^t ( St it*, -srft^-«A)S.i4: c 

is fn fl fe if atndrte *f xtndfnl &} (& it & %? it T\ TLA. T\ 'jLPi priGPA 
it , tftTff S'l*'(6«t,S J #* t priGPA tiPl-liJi 2.59, pnGPA 

-tt. _t, «/ nt /r(* W/«/ $ -ft A - 0.006 7 + 0.005 6 ( 2.59 ) «= 

0.007 8, #-fr3LA.tf-&'9L? dj -f atndrte &.M & tt j£-f P] , J-f « £ * »* £ 
afn</rf*fcS lO-MTifA, it stndfni It * «, + #i fr 4t S jb 0.078 «*d 

.£•2 if !£. 0.007 8 -£.**, if Jl £ 5 9^-f it X* BJ S'J ® i)3 t 

-R-t ( priGPA ~ 2. 59) • atndrte &..$*. ft priGPA' atndrte, atndrte Pjifi 
A4tSt*td;7# priCPA=2.59 <Lit tb 7 £i*; 0')3f 

(4 4.4 T^it.i±it#^ii-Ji44titf'#rEj';3.tI^± 
/3,+&(2.59)-0.007 8«j ##*#0.002 t =0.007 8/0.002 6 = 3o 

Slit, & priGPA P]ii!iifr^±, 4i.in*t %., 6 + **•»**:$■«. 


(6.18) f if jit fa ACT ■ atndrte - J£ , SW 2, atndrte $ itndjnl 

*/#*£*ft 2? 


St 6 * 


.* w ;» ^ # ; 


Jtf&rtm 


*283 


J5]g6.3^ 


ESJ # + * priGPA- ^ bit, P M tx Pf SiJ />nGP/\ *fstnc/fvl 

- >; 7 £.%.£ priGPA *f>4 0.82 Ttf $i«j, 

•& -f)] Si $ ( priGPA _ 2.59 )" AA , if 7i priGPA • ( atndrte •- 0.82) Jfc-ft priG- 
PA ■ atndrle • priGPA &} #- it it 3; A 7 ■■& {£ ’K -f" _b- P] Hi J&. , fn $- £, fl'l i£ 

(**.9*6.14J 


6.3 


'i ^ 
i=i 




192 r-vit. mu# ii-.. 

ntasnitf, xt k 2 ifK-?- 

lOS^SSE, M.U^fn]J??']W!l3 l l'^PJ(Kj R-¥7r^« A*i£«iSi, 

S^tfcMSrifc. 

^jySttgSHgSE+iiitfg* K 2 &§i*+£t1#5£fc. R 2 y 

x 2 . •••, .r,mn, f&fllE&JfSJTA'f' 

*P, MLR.3 ,ri 

ft®, 

flff 

fMSffltt. R- f• ;fr M ft M+# W ffi: 5t 

(4.41) 

&3M R- 


R-W-7T 


r-+;j6'jnw, lass— r. 

(adjusted R-squared) R- 


SSR /n 


SST /n 


( 6 . 20 ) 


.SSR ;SS T M&(3.28)Wlt 

RM$ SSR #1 SST Iff] 07li( iS1'*iS5C*«a,R 2 

fft 3zr7<i%£.m u (®fl]flja BIT* 


* 2 *m.7n R- ¥ 27 (population 
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► 


is^****^ - v#-*®**^ S’i£ : 


K **z A* 





R- squared) -fi ?'/HSLIft 1 - y + I ft) 

ttflU &iE&&mX% R 2 . 

sin^is.i? 2 m ssr /n xmui nnmm* 1-4 a ja ssr/ 

(« A - 1 SSR/?; % v lfiT_i. Ft] -j SSi'/( n - 1) ji a~ 60 5t iS'ffi it* , /3f 

W#riiE*IlUffl SST /(n - 1 )*&{(; SST/«« a : = 

SSR/( n - * - I >, W \« R Hi D J I'A ft 3] K- f- U : 

R 2 =1 - [SSR/( n - * - DVl S.ST/( it ~ J)] 

= 1 - P/[SST/{n - D] (6.21) 

io.i *-?-*, r-*h (r- 

bar squared) t 

s&as R-¥t%ui&&vr).iigiER.¥?j, «**&+***#«# 
A—M, R'- It R 2 £&£%"■&. fa^tfjg, if# 

S&Afflg* 

R 2 WIT fi ; fi-WSfttWiS, fn#££p;)HMDJiti 

Dentil, R 2 T», 3 

SB*. «*££B$afftAnA, SSR (ifijii#«5STPl)= PJ ! 

W&skfcffl, *c 

1. 515A. SM SSRT», (0(UO*M df- 71 - k - 1 tfi, h‘0¥c 

ssR/(n-*-i)«rffi±fl-. 

-^««a£ 

a, wa, t txr i, * 2 *•£*»« 

«<, OMtH-'Nffr*. + £J.{238Jt*$M 

«&Iftt6!] Fgcit*A-p 1, fg, «(Hi: BO Sill. 

flf&gj 

f 3&F */h*i« 

/ 3RF£tf*4ffci+±**S# tt) n 

R 2 m^ R 2 to^&aSte&m-frttiWc ffi#:I*W£ili 
R 2 = l - (1 -R 2 ){n- l)/(n - k 1) (6.22) 

(tin, 5B^R 2 = 0.30, n-5\, *M0. 1(5 AK : - 1 - 0.7G(50)/40 = 0.125 c 

=3&, #•?«*« nflfBAtt*. R 2 ftMZi&t&T- r 2 o *fiLt, *n*ii*f 
«j!-wk if a n - *-i iiits/j>. i? 2 

ifcnliattA R : = 0.10, * - 51 « * - 10 *!ftfiE l? 2 = -0.125c R 2 ^15* 

MS R- i F*-^a'lW!lI!ld4 i a#-KR- i F^--®lg-&, R 2 . 

*mttR 2 o (4.4D + Fttif-saffl^wsR 2 . m 

^MrK ra#. ^‘R 2 r ftR 2 r «lF^tbfi^±«I = 


as 6 m $ ft is fd *9- & r xn&tfm 


kiss 
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/k 4.5 *i?, mmmi f 

ft; ft-1#£FKiSSrtt/jc^J:, &- 

^&^*#**HfcfmfcM+******. ft* 
«h»ub k. isgj?-^#aii?«jiy 

nfftffjfftfHi -,Sc 

ft 4.4 + £11*31. hrutisyr *) 

in rfevr ****«*»», ftaw + «tt«atfi£, J»riUAf]*& SffiW'f* 

Iog( sa/ary) _ /?o + /?, years + jS^gamesyr + fiibavg 4 j3 s hrunsyr + w 

fD 

Iog( sa/ary) -~ $j + /3j yean + fiigume.syr + jS^bavg + /? 4 rbisyr + u 
(nonnested models), ftfOft^S 4 ft ft ft (f(j F SEifit R fit il^ff] 

M-. -tS-I ,18--'MBS 

#Eftg (4.32) Wftg (4.28) 

■To -#n;t6W'j>a*. 

ix*. «eiiiM 

an^3&= a-®awf°jssftft. sM^^sgtprn#®®^, jiarfigsw 

- / N£te£ (IE§p 4.4 rr**g#J*{*3fi&W*;jcg:KJP#)o Rjtt, ftft 

ft^^^fjSWSf^lsUSft', itr«»5yr HI !ft W i? 2 1: 0.621 1, ffi 

rtoyr ttlsfiHWS 2 £ 0.622 6= f fi. Sfti/SS? ftft 

MTffflt'ttftft® 4.16 

(B#M'HNIfceSI?KSfi#£ 

7 #«, R-y-xwmmmttigiitc) 

ssattS' /? 2 ifnftft !*)«#*« 

fi -SitWft# R&D 8£ikfflWS*0JR 

rdintens = fi 0 + /S, log(sa/«) + u (6.23) 

rdintei 75 = /?„ + /? L vato + [St, sales 2 + u (6.24) 

tfssiiiiffi/?] -ft- -fit, 

RDCHEM.RAW + 32 * ft X ft t(k M i®l M . ft # € 

*& • ir I *5 >* ^ * fft ; HLfHW .* 
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ffl*6.4Ef 


( 6 . 23 ) R-tSimmM R z & 0 . 061 . Mfeiilrn ( 6 . 24 ) R 2 js 

o.i48c wji t, {ua-Tm-'Mssfcfcss 

(6.24) 

BPS (6.23) &-7StS (6.24) (parsimonious) 

#**3fW*ai *'*!«*, gffWftJT-fiffiffl £ 2 s 

(6.23) WJ? 2 £ 0.030. MS (6.24) Mg 0.090„ BPft*jga&flE 

SySlimt'fPiSMfJiff 

XxBt> ;:Ki**lMi 0 iRX#-*e, 

US] K 2 t-ttS65IPIft: « 

fnAigm-Er£W«M«2j^iS[^s2:rHjiaffis»» »«**. 

#£*?$&{«*:*&£, &£&ttAlag(?)(« 

««*#*#) f**H«*v iB.fi, *ife£J? 2 i£fii? : , SP^UgffiJfcifeSga 
-.«c 2Fv&«(n4sni+(tffl&y^ifSK$M, R-y-x&im 

(tin, y«My)fl9fi3EJf-f^ 

MW. ttB£ft«**PmHO + 0rtti)ltt«IS R-W-Xte&tt, £*&« 




*^^(*£-5:- 0? = 


916.4 cKowsm^^ik^iitai 

S*4f CEO W £■ -*5 -Jb ik 2k #fr 4s U #• W ft -t 4£ £ : 

Wary =830.63 ^ 0.016 3W« + 19.63 roe (6.25) 

(223.90) (0.008 9) (1).08) 

*=•209, R 7 -0.029, i? 2 --0.020 

4° 

salary = 4.36 f0.275 kales +0.017 9 n* (6.26) 

(0.29) (0,033) (0.004 0) 

n- 209, R 2 ~0.282. K 2 = 0.275 

St, roe 'fy% 2 #4S.@J4K., /salary 4° /.sales S') & 

ft salary rv sales M (l S & ; &. 10 6 /& fa it -to tT i& ft -t ^ I s ] ft •(£ if S 

#, 4s4Uflfe 

S#?- (6-25) .<«*-.> t*ror CEO IP 

4f-ftft 2.9% , Wei 4° roe +5I?. ft &i+ &S+i± -, 

S41 (6.26) & a 4 , log( ia/eOt 1 ro?##-7 log( salary) t ft ft 28.2% r 

#_t*. iS^S-^ft (6.26) 

*6* t *. w h a-et, 



■*?•#£, #A + sa/czr V rtf ,£-•?■ A 391 732 982,-*) 

log(s»/ary )# ,&-¥• ~7> #° " tf 66.72, R|j)t, log(.'ta/ary )’f’ $. •#-•& 

A ft 2 ft tf 2 A^iK! — , £i* * 

<./*) ft ;&# • ft-it, A. (6.26) t ft logf W« )f w (6.25) sale; 
frroe ? , ft ft (6.26) ttf 


/»« £6.4t?. fs^«{nfgrE.vw*¥ 

© 1*3 # t/f * m t is & w m n 

/t ft fl J 0r it it M it £ #J T +. 3 ft#* 3 *4>xm»£S-«£ ft it it & 
fr'W -ttWftfi, ioJR-ftfriit# 

Sc 

2?ifcWi£'M5]® > gUB8ff]#:8Efr -^IWfE. 

#«•£*»**, gfiquft /aw/ii/w 

fatalities = A H ? ax + ft ""’/W + ft pare male + fapercl 6 "21 + *• * 

ft t. mile, **«ft £ ftfiftt peremale % #f X U + £ ft 0f A W & tfc ; 
/m-16-21 i6 £-21 ££|BJMA#f£‘5‘#tfc, tfcjft 

# fa #;&#**££ 

»*£«*•' ®*ftfa#&'f*fl-e‘f»ftiWT«¥0#il*1, DP 

fatalities = ft + ft tea- + p 2 bet rears + •*• 

+ , (3, Awrconi ?Et$H ^ «% 1 -tF^A; 

£J9m*S&£8 beercotu A ffl ig M .£ |aj £ glj c *JnttUft¥& 

4Mi;£38ftRffii0#. JWS^fWKfHo 

HIE fcfc 4 u, ja* 

(Bens. 1995) ft ft fttfflf +#RftJt»*fe*J&8HS ft* « W9F^E = (t!ii§td, 

Sn#lgifW^««fl:J»f5S:S'^WIS:ff, SPA. 


-t-?£E, 

R-¥)j&&£'i\£$(.m, #*4.5 

*}Zjtmi’mrr&&Mttii}ifttt -m.. w*. jtftatftifeeAfiHftffftfi'r* 

ffl'fl #in#Mog( price) tt lcg( assess) ,log( iodize) ,log( sqrft)%i bdrms iS-fr® 

in. #***>£_£ * m &, #£ioff(<u*»)«*ttjK«:. 

{M5n^-ficfn'SffM4.8 

1# tt £Kj jffl K? ffr ffi , ft ,!*«■£ 3r«4>&}£ log( assess ) 

%? R- f-AA 0.762, 1W*&&f 3 

tvlEllUWftPJWfflt: K Y-AA 0-630, GUAmGVL!g&9 t 

'ZMm-i&fivtfttomm, &wio«(«.»•«,•)*tY*t r e Aw+efsiogu*. 

*•«). # + *&©|SI£ •MEhStfftjfcffr 


ig* Pl°]!J3 7uW;/t^i^#^ 


HsfnwiMUSjaA^jT-, 

^iMid^S^^f+.WlRiJSgo A--Atfii. tij^iH***#t* & Hi T -« B Iftfc A 

mn$m, itriu&nT ius&p&mjj-m. M-»ms, 

*3 #3 

Masmxsttggtttttf**.. &#«**«&**> lena# 

m. t-sm (Bjfc#**w£*#g$&&i*nm.s 

85), 0rtf OLSftttmW 

tf25#to'i+ 0 I'AiefiE- J f±#*¥MflM&%^, 

«fl 0 faiiill2?i5i#5n f PSJfli.SSWSff^'hA#tE, pJli6#tW$?B^#f/r 
' 4 -feiffic ft 

fc, Mfr*SW^?EiS##'h a 

£#-6#*+, 

'UfiftiOttM*. a«fntl^gija«$afl4, £Y?|jg 
£M£Sm«ttfc7. WKWfcf]4l*SJIW* + . 


►;«9 


#T 6 -T *#.K </*&&! J¥«^7« 





6.4 M 33!l H ft tff 


3 f:£ XT OLSflfftitiUftjttfriftfli OLS 85 *, £&SS ill ¥0 & 
OLSfiif-airn^fiW. 0 rW'£f]ft£$tf 
S^WMifie 3ES, IKin^E* "i MM OLS 

IfWffsIl'al, 

FJtVAdUkXlKl-SyiJZftifei&Ktj ^«|5m*5c 

«g. lyrtffi^MI-A (i$£ilk. «&#)„ 


WSftEl'a] 


>- Po + i*\* I + /3:- r 2 + ••• f fok (6.27) 

^e^^^ ya^* 4^a^f. am si > M-'Msana. -kis 

4 y WMmi&W- --1'ttifiK. »5$Miga. 

4r,, C 2 , -, 

zn&« 

#(.= /A + P\C\ + /V 2 + •" + A c i =E(.V l .r, = Ci,X 2 = <- 2 . •••,X* = <■*) 

( 6 . 28 ) 


^0 = A) + ;Vi + (S 2 ‘2 + '•' + jV* (6.29) 

&i*±, zmtmn* 

stm. la *„*+*, 

Bfe'Els],, 

#T£SJ 6 V B0 -4H1bE[h1. 8 0 «#««, ?&, &df& 

A'NffiST, iMl<tf)a*M9fitttt!l!*o±2>K (*„) *fti£-^95%WSfs 

EISJc (»£#-#, MJtkWAfM r 

.«a4i#sir^?wj£? 4.4u^jismRti6»(ga : a? 

SflJSJ OLSffiitffiiS# 

•maw-*,,* (***«<•,**). ffu&MMHVBftft*** *a, xt 

4.4U0fffltt#tt:SaaR#Eftfflr '4* ft, - 0 O - £,Cl - P 2 c 2 -fcz*. 


790 ► 


£g***.*»s£i 


if**.*#-**: «YH:XB,|V 





y = P a + P t*i + lh*i + ••• + fak + “ 
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mm 

y = 6 n + /?,( r, - r,) -t- ft(j- 2 - c 2 ) ■> — + /3 t (^ - c k ) + u (6.30) 

4f >', 5!f (.r,, - c,) ,( x l2 - <:,),••• ,(.»*- c*),! = 1,2,-'-, n iS.fi E !0 

(6.31) 

(6.31) (##»#) SfcnmfciiJsS (6.29) + WBi*|{a, 

opa nna«i®«n£wsi-^H;^Ki0i, % 


m 6.5 cp a ffimmtfisi seu 

f']Jfl GPA2. RAW CPA 

coigpa = L.493 f-0.001 49.wi-0.013 Sbhspen 
(0.075) (0.000 07) (0.000 56) 

-0.060 SShsize + 0.005 46 hsize 2 (6.32) 

(0.016 50) (0.002 27) 

» = 4137, R 2 =0.278, R 2 =0.277, = 0.560 

1 Jl&it-f , %sat = 

l 200,hsperc = 3Q *> hsite = 5 (*’*£ 500) af, *f GPA #**1 ilA f 
!?? (6.32). i] coigpa -2.10 (#®Sj 

li-MOo (6.32) t4W*lcnlgpa¥iMiHL& 

-f-#T# satO “- sat - 1 200, hspercO = hsperc - 30 , hsize 0 = hsize - 5, 

hsizi>sq0= hsize 2 - 25 c # coigpa it S. iiS-fr® )3 Hf, -ffS'l 

coigpa ~ 1 .700 i-O.OOl 49.sai0 - 0.013 86hspercO 
(0.020) (0.000 07) (0.000 56) 

-0.060 88)i4'7se0 + 0.005 46 hsizesqO 

(0,016 50) (0,00227) 

n = 4 137 , R 2 = 0.278, R 2 = 0.277, a=0.56O 

j&spja.^* (6.32) ttt® 

0.020, R.-f-|S]-ft — 

#, &#«**; ***T-#**, * fife ft 

OPA #- A- 95% # X# S fl|; 2.70 ± 1-96 
(0.020)*,# 2.66-2.74„ »r « ifc^XflrS (SI fa £ * , 




M 6 M 


f-xsiiBfrif, xxtmM 


►191 
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(^inie tfi m v s*ii»ias 2 . 5 ), wwauc; (&.3D ‘t’etiinijQprwsi, 
■f -r, .), #*T <— .!' t ) fSiKmW^r^ftM'J'Wo 

» «w ti m si & h in 

at®, ffitf t, I,. Var (v) 

tfrMM/ffcc. K(. v 'x,,.r 2 .-,. 2 >)Cf<; 

OLS ft it Id m m -f- ft ' 1' a ft IX' fHj. {Q 3? ft 5J y Itj - t Iff M ( ft * fcl ffl) 

200 4 .v" Iff. A :£&!;£ • f-Kfg K|r] -SfcffJtf B'tiiLffcftSSilEfil 

(prediction interval) — tljtif IS -, It ffO , y n ft Vi /T ft -ft 111 It ft ft ft 

-tAsitf, 4 x 0 ,. -. ^ (fBUSffcflMSIftSI), 

Jf-4' « u ft^ilJft^JMixIft fljffc# 

v u = A,' ;V>' ' &.m ' - + ^A * «° (6.33) 

Wtffl-#, JlOLSUttfttf 

il /' Mfflffiflt: f = ? 0 + $^\' ' « - + $A. / flMlifii 

X 

ft - / - J'" = (ft + ./ ? + ft .t 5 + - f »V") + « 0 - 3 0 (6 ■ 34) 

flt#;. t&Tft tfWEf.y 0 ) - E(ft) + E(ft)x? -rECftftftlt- ••• + 

E(&)-r$-ft+ftx?+- i ( ft flii tfii - ff-. ii IB ^ t M # 

ftfftt./£ft.)ft-7 ; k" WiSHft*?.^U K(ft) = lft 

w«gfi@(S>j?= 

3:* ft *T ft /?, 

mx ft (#a»*B>. ft*n 

ft tilftftlft- T'S. S5 8!) is H W S' H (variance of the prediction error) %£& 

-gjrmztit: 

Var(ft) = Varftft) + Var( ft) = Var(.y") + ft (6.35) 

A*. ff 2 = Var(« D )*^#i'^ u *° »***«**#. fi-ft^.ft&tt 
# wflrti o BhTftt- ?, iPW-t-%- i/n tftttott# 
*, *4> »*#***, ^mvarcy)-^ i/« sm, xj-f-x# 

Var (ft) *flt£ K, ft NI£&ft*§tM*4l: *£* 

Sit^W'f + . ft (6.35) 4-^i^ 

ffcttfj—I®.- 

J9rW *° 

it3p&5 (Df^#f$lW^4T#^{Htj^#)c 

vaKy^w-t-xfiftitM, m> : .m 3 gnm r * 2 a a 

sc(a 0 )- ir.etyJP + ^l 1 '' 2 


- ii- * # i# if # it : HLfKVP.A 


(6.36) 




WTJ-'-i /), W/--Md*® « - (* + i) 

MrW.. f* 

P! - ’n.K- I =0.95 

jAO 3 , /(i i )> -C|j '-I 1 $ 97.5 -f - 4Hi,- JfIS'AW >1 - * - !, id fj-' 

t nM ^i .9f>. ft A •■• v° -- >", y , ’M--1 , -95%!ttWS8RfS|: 

y' 1 L tn, 02 ,- so(/') (6.37) 

--JnBHl:, It.# dj **. SM. - + 95%tt9(*IBM 

}}y n i 2se (<* u h (6.36), flfi W & t E fej fct / * % ft S fs [A fo] H 


«|6.6 CPA W«*E0 

Ijt# 4 (iPA — -i' 95 A Cl, &.£=£ 

.w/ - 1 200, hspen - 30 ^ /ui»=- 5, A if #J'l 6.5 f fM'I 7 

(rFA Cj - A £ it B. !«1 , t tf) 

-fAin i*S-7 i?S‘J enigma (n-G Cl A. se(y 11 ) = 

0.(120, a = 0.560, f « ft (6.36) *T*>, s<-{ A 1 ) =- L'(0.020 ) : + 
(0.56ft) 2 J l '-M).560 . Ji*, .sety")# *t «x ^ t £ $ £ * : e° ffir# 

u° <Kl 95% ^ Cl >*; 2.70 _- 1.96(0.560) *. #6 % 1.60 - 
3.60-, la]. t k a >l. .& -f EJ )3 t #r ^ S'l ^ 0 •*• , 

r- ’»T ft £ 4F Ji as* *. £ 67’A ^ -“T & IS c 




*THt, ti m .$ IftM&fen f£ f $ T$ifflfi 

(residual analysis) „ g % id. *5 ft il ifi & fc £ PI W 4 s M £t 1 ® fli •& ft 

SUHR^c --1'# t -£ H iSt &&SHSA03 M5C 

Crisis6!lS#ifff 
(6.37) ^ssam 

HPR1CE1.RAW tteSffi, Sfll# price tflotsize, sqrft fa bdrms 

tt-i'isisac si a 

-120.206.Sift, 206 &7U, 


» 6 » .* 7T. tf7 t/3 4r ffr : ! 
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(Sn*fA'#¥» LAST SrAI*^ 

&*# GPA i2ffl"10, 

cm. CAKJiBSr^ffi^ 

{JJtfftlAlft**&£+£,) T&.»n,m*SVAm& 
A 

Jfi^WJteBEo 

im&jutm <.w York Times) 

* -MMA «amAA, MXS (6/ 

28 / 95 ), *i£T-'h*3SttMm&f'c 9kw#te®\z&mm-tk 

«®*o &fr»r& ; -z&ftmjMfc, XT'* 

HlfiffiSliSIffl^lSiHfiAflJffiSIW^Y-o” St-gfife. il¥#5tJiifi-f¥*>) 


[5)86.5^ 


SS5.M 


fl-fr *-*!i W^ 


(5 -$. a ft * j * A * £ rtf # it if b*i * A V 


^03E:*2jiog(j’Jftafy ftiMJ 


fflS- -*1T*itifeH***log(y)tf# ,v WflUL , »fjoJ 

tt, 

^Alog.v = lo g (.v)S-ffflW; £ 

S«®TSffl«f 5S3SW y fiWft: 

logy = /?„ + /? j-r, + /C: + ••• + &r* + u (6.38) 

^ *rieft*ftSftA9X£s&; tt sd, a-fn^cEo*4cwi« 

/'‘f 3 , nj MX ih.ri = log( sales) , ,i 2 = log( mktval) ,,r 3 = ceoten c 

gfr&OLSteitfi. ain»iiSAiHsrtt^a$iII:iH)ffiS«®)f50!»l log.y: 

log y = p v + fii-Ci + £ 2*1 + ••• + A-r* (6.39) 

sc£, 0r««fnt$fc# 

si, »»,v %tfM&mog( y )ttmm&!$.%mm(&: s-wongy)* m 
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'E#£@EJ6fSffi * WHS Ho 8>j, $Q£«M 
(6.38) IE (A CLM j[x/g MLR. I - MLR.6, S[i£SfcnTWuHIfl 


■joj 


E(.y I x) cxp( cr 2 /2) - exp(ft + /3,,<, + ftx 2 H + ftr*) 

5t t . x '}$ S 'Jjl « ; u ! j*j « MTfl; [jlDS»~ Normal (0, o 2 ), jl|5 £ exp( u ) 

M1Ha{«Stficxp(a 2 /2)cJ^ty/S«^. X’TSiy, «*«*/-+«* 

MAS: 

v - exp( cr'/2)cxp(logy) (6.40) 

*+. y- *&»«**&. m 

M$fi| .V MAtf 2 >f), /Ifflit exp (d 2 /2) >lc (ttllAKl 

<r, U 

(6.40) a«, , v sha 

®f*ii?j!d. (6.40) mmr, #.£et£{&*e T&mmu 

ftiLStt- ^fl'Jfi$5i§tiiE^T, EPfil OLSt&ftW^ 

AffiAMttJt. Pm, Wm-'i'fm.mTiE&K&mMUGISBhc #AM 

«Jimcm-a 

E{.y i j:) = Q 0 exp(/3 0 + ft,j, + ftx 2 + ••• + ftr*) (6.41) 

-£4 J . q u Aexp( u )&3#J21j 1, JfiiSAT lc 

^5e --M.'fi+ffi <5 0 , JSttB# > ffiSI */ 

5 - = a„exp(bg.v) (6.42) 

0„r. 

fMifts-si. -t- -attttttc 


SSf*^ log(y)W*f y »«» 

(i) JA logy *f .r, , ,r 2 , ■•', j-, (ftl 0 ll 4 1 (# ill "o' ClL Irtgy, o 

(ii) I. »4jcdJ 7ft,-CXP (kJK>,) n 

(iii) a*. *7&MNflr& k* *«•* kurus, 

««0n 5 rft W*« tlfcg ft, WtttHlL 

-\im\fa n , MWWkKS logy tt9UHk-ft*9(N?, #WSDT : 
(0 ,r 2 , -. .r, ftft. (6.39) l6gy 0 

(ii) fllfflxt (6.42) 


9i 6.7 3tf CEO#F*&B8l 

logCva/eirv) “ y3o I ft log ( Wes) + ftlog( rnktval) + ftceoten + u 

0nz ft ft ^ A £ (ftfi, A 100ft 0’j )i, 41 SI CEOSAL2. RAW 

.m i, * ittisa^tf: 4E <£ ,»T« 







/.«?/«rv = 4.504 1 0 .165/w/o +0.109 imktval +0.011 7<r, 

(0.257)(0.039) (0.050) (0.005 3} 

n - 177, 7?~ — 0.318 (6.43) 

K x t * # i£ & Jt, isalary , (suit's fa Imkt-vai #'J 4t salary , .s*a/<'.s 

mktval . Tf# & *f' — tU w, - cxp( /salary ,) , •# 

Miary *]-« i&tt&ni i-r£ <i D =i.ii7, 

-S. Ill 7T 4$- a,, <K) "Mil *(, (6.43) —l£ Jfl , sales , rnkliul fa 

m*>n tfl ft: :£:-$fc-ft £H»! salary- sales = 5 000 ( 2 ?!)-f f 7 

&>L, 50 It £tg) . mkt-.ul - in 000 (& 100 ft.£9c) fa 

= M.*,(6.43)*-;t, /.M/urv *Jtt^.4.504 + 

0.163*log(5 000) +0.109-log( 10 000) + 0.011 7( 10)*»7.013, S 4fc.il^ ^ 
1 -117 • {-xp f 7.013)®= 1 240.967 M, 1 240 967 > *. * it Jfe. ^ q„ = 

1.117, -Halit41 ll0 9S3£3t. 


S#®)« V «nd&*T*J >■ fcW$*W«S!eaj£*: 

K-f^-fiiwsEie-^Ao stfnwBteesttfJ -t- 

jsm, .y 

a. (iio yMrt i£ftMxtm&M®')32.£, se&su&'Msijaiwifl 

5v = ° 3 '»,- A 

m «f f j k tn m ;± * - -r m tt 0 w m a * m y £ * m $ s m m a w k- 

.S , = ft> 4 £,.r, I /? 2 .r 2 f ••• I j3 r r t 

+ W R-¥'jT\k!frM&y, fC .v> (#!tl3.2f) 4 


0!) 6.8 lPtCEO#r7lcWB5a0 

(iii) f*.£, iXinftiUyX&lt salary, = a t) m, J #-*-t 
salary, fa salary, 4^/5] 6<j fifi-sMB* #.#& 0.493; #f jiO 0.243, 

afary ftf £ # _ ff A * ; £ * £ 

£ (6.43) +« K--f * 0.318c 

salary = /3 0 + + fiimktval + + y 

*]* fl# 177 + 0.20U 8 j*. *m 


i9tf ► 


*££*:« 





► /h 
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6.1 U'jfefVI, *t OLS &W)&'£teknMP\: 411 

w'AiK&mmffiu c r sn«iw^#«*ui c, w'Af'H ^05 

0Lsnst*Miw r, * * «i»f —t- <£ m- & & m *it. t ma¬ 
tt. F^itW:, 

mnrtitm ? #.», w 

»h, 9««. a n 7-®#. mifii&n-^wm 

95 OLS H 0=1 HP "I, 

KifiWlSffc l*fl-fr: 6.2 IWfifcTtf ftiimW*«UL^(ltjft, KfHJifl 

mi'iiAjmm r-^-i^r 2 . #ft r 2 ft%mRm£VciKM%- -&&&, 
K^ipjfittgttiyj -^ms^mt^tpi, te i?' ust& ra^Ttw 
+», KP¥c 

MSMitnaffiiff, S 2 SS*2E -*.. &1f K 2 *nj? 2 #fi*‘!Bffl^fcfcSfa 

fijto*6.4l*j»R. .V ftlog(?)£N&*B£ ft 

46..U, »mifeT*#jii<«^«awa:S'f'^iaiijfH;a®»«! « 2 

tt-i-Bn***^*#***#!* 
*. JH *1***8. t®65M£i$ft3JSM£Ji5£, tf»JS^7C[ll!a*-S6<J 

tt, R(fl*6.4li-H 

ift^TJMHtfiAOLSlsIiH# EiftlHTSnfa 

%t y —**38{SftifeSfgl£|Hje 

Rfri«^i£i®^lil!H««! + WW^ftSloe(>-)Ilt*Jfi8!l y. 6-4 *** 

nTikftJi&c JStJn. 
fflfctlfco 


* ft * 


# 7t m <*V #■ #T r 


/ , »7« 


► i?7 




•206 


3 M 


R-T-Jf 

P&Ql 

m i'j Li |e] 

znjcsa 


-l£«c**S! 

fett-R-W-jj' 

Mi! 

MiES )££&() ;fr 


6.1 fjffi CEOS AL1. RAW + ft & ig ft it 7 jltJ T 2r S: 

log( salary) =4.322 + 0.276)og{ «f/w) + 0.021 5 roe - 0,000 08 roe 1 
(0.324M0.033) (0.012 9) (0.000 26) 

n =209, R 1 = 0.282 

ffi?# rue log ( salary 3£t$$5;J£ 

6.2 4-^0. /V A***Ui. •••, X*WM (i“l, 2, -, 77 ) 

ttOLSttttfl. #***#» c,. -. c t , i£W c 0 y, Jltcjj-.j, -, V ,*@ 
!H (i = l. 2, -••, n) W OLS|gg§fD^^H^ 0 = c-o/5o.A =: (+o / <' 1 ) J 3 1 ,'", 

A = (eo/c*)A^fBc [S*: * + /?, (3.13) (Arfil/?, 

6.3 fiffl RDCHEM. RAW 7M»£I, >1# OLSfcSIillTj&’g : 

rdifuens = 2.613 + 0.000 30.«a/« - 0.000 000 007 0sales 2 
(0.429)(0.000 14) (0.000 000 003 7) 

* = 32, R 2 =0.148 4 

(i) sales Jtrdinlens iKlfiftis »l») #AY y A flttg W? 

(ii) mmm-c 

(iii) $34 sales % III '!' \L M 4C vf ® ® ; salesbil = sales 21 000- ffl 

#«toiW a ftffc a £-J2'}gfft**i£» R-f-^o 

[IB/S: salesbil'~ sales'/ (1 000)"._, j 

(iv) *r**«f*. imftwi'irm? 

198 ^lesr »•#*■» is - if-tktm* .m'-t w.j* 
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ffl pareduc : 

log( usage) - ft + ft + [i 2 cduc • pareduc + ft e.rper + ft, tenure + w 

Alog( wage) Z&e.duc = ft + j3 2 pareduc 

(ii) *JffiWAGl£2.RAW+A9»«, 

loft -Osage ) —5.65 4 0.047 educ + (),0()0 78 educ' pareduc 
(0.13)(0.010) (0.000 21) 

+ 0.019 esc per + 0. OlOjtwure 
(0.004) (0.003) 

n =722. i? 2 = 0.169 

(KV 722 ^MWfi^r^^g®'ffM#:gPfi5.&c) 

pareduc iftMft (ttiP JP * 3R 2f*f $ & & f . Wi pW*c = 

32,S^«i5RSjaK + «W, % Pareduc- 24), tfc# a/w 0fito 

(iii) AnJftSjfrg + flifMn /urafwr. 

loft -Osage ) = 4.94 + ().097ec/a-: + 0.033 pareduc 
(0.38X0.027) (0.017) 

0.001 6educ • <>areduc — 0.020t-.r/v' + 0.0 J 0 tenure 
(0.001 2) (0.004) (0.003) 

n =722, R 2 -0.174 

6.5 ftW4.2f, + (nwrilO) 69 W 

w&nm 

6.6 25SffHE atndne 1 fO ACT-a/M*/rte SfigftlPjsS; (6.19) + 6X£if 
A'igflt. R-FtSTSE^JS0.232, 

6.7 401K.RAW c^fKM 534 'MffiMfttfftj: 

/>rdr^ “80.29 + 5.44 rnrate + 0.269 age - 0.000 13 totemp 

(0.78) (0.52) (0.045) (0.000 04) 

R 2 = 0.100 , R 2 = 0.098 

prate = 97.32 ^ 5.02 mrate + 0.314 age. - 2.661og( totem p) 

(1.95) (0.5D (0.044) (0.28) 

R 2 - 0.144 ,R 2 - 0.142 

prdte = 80.62 + 5.34 mrate + 0 .290 age - 0.000 43 totemp 
(0.78) (0.52) (0.045) (0.000 09) 


M6 * Mf&WM 




-t 0,000 000 005 '■Itntemp 2 

(o.ooo ooo ooo io) 

K 2 - 0. I08,i? 2 =0.]06 


-t? i-i ti' a? 

itsmsis 

■208 6.8 Wflrw HPRICE3.RAW ||' 1981 . ("4$0Tf5J M , 

& 1981 North Andover ft iii ft# W#!E « 1981 ¥ £ 4f & 316 * 

-¥■ 


log (price) -/?„ + /?|log (dist) ^ u 

5C*. price A-liBiMgjUfrto-, d,st Zlbktt!%m%ikPWl8Ej%, l ■J.iftK'M 

h tei+at-^e. 

(u) (0 l?5^W^¥L 0 J!Jam®+^to$tlog(^),log( 0 r f a),log 

(land),rooms .baths fTI age , A M. ^ SO [Si iSLlttl fKl SEK ; area 

rawis^fiWSWfti 

iBdw BE-ft, 

aigit 9 (0 (ii) ffiftftftfiUL-J-'S «&t& 3 

(iii) [fii¥ (ii) ff#W*3!ft$;&ii[ioK(mrr)J 2 , #*££#? ft*t« 

Ov) (iii) U'Amnm^W:Whg(dis!)] 2 ^ 

6.9 WAGKl.RAWt^S®, 

(i) 

log( wage ) = /? 0 + /?, t-i/ur + fcexper + ft^expex 2 + u 

(ii) «**r 2 # i%<K)j;.Stt*¥ hSSE-ii-a^ttni? 

(Hi) ffiffliEIH 

% Aiuigc®^100( /1 2 + Ijiyaxper) kexper 

#JP 5 $ 20 

(iv) Xfrt£J95Wi»JiD^|fS.fc#?M£SffiM 

6.10 (££j/F$) 

log (wage) = (3 n + fi t educ. ~ $-, ex per + /?, educ • ex per + u 

(i) ffilB: -¥ttWl»IBHS S 

A + $ 3 exper. 
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► 


«ST*}5f**4i - if Mttsff #• # ,i> , 


« a: ?e a 




-w (ii) ft&fllTlfefafliih ext*r WtKTc 

(iii) WAGK2.RAW + «*fc«. (ii) 

+ W*ttUS«- 

(iv) -$- 0, M'i< P-iper - 10 Itf ( W/J'S & 7K ) fft it tf M : 0 i = p l + 

10& 8 jfcJti ffi W-fiiTi-fift —-t , 95%Wffi^KfnL [ft/K: 2j)£ £, = 0, - 10ft 
$SfT3r«r»SE, 0, Wfl fs K|B] WfiSttW lal 

U'loj 

6.11 *®ftJffl(;PA2.RAWtr , W&S5 r 

(.) 

Mt = ft ti + /3] /l.S72? + + w 

3*. >>**%¥&<?■%(*}&& (GtffJrJMi)* •- 

7^;^! * iJcrt S. * mi nq ? 

(u) <i) »a»tt «•■*«, “ftfr 

(m) mm&c 

(iv) «ing(*rt)fc*W*a, 

(ii) $P#WftI'JM4' [c]n<i? 

6.12 HPRIC’El.RAW tw«as = 

(i) mmm 

bg( price) = ft + /it log (lot size) + ftlc>g( •«/ r /0 + ft Mr «5 + « 

# Wifi W OLS ft *£ ife i_ 

(ii) ^ Ionize = 20 000, sqrft = 2 500 fll bdrrns - 4 Btf , ojc tti loft price ) fit! 

BMIlft. #<JM6.4ir+fKlft-S, #ift price 

ttmmUr. 

(iii) Its# price tfifttSim, (0 a 

/>ricv - /?g + ft i lot size + *■ ^Wrws + u 

6.13 VOTEl.RAW^WftW, 

(i) 

vote A - p 0 * ft^prtystrA '* ftiexpendA + fi$expendB 
+■ ft 4 ej pend A • espenciB + u 

^Sc prtystrA ft exfxendA ^ ft . e.c;<endB Xt u«<?A 0(j fli £& /±iZ )e f I' ft. ? 

(ii) fSif-H (i) SP^+DtlftS, 3C^* 

ai|-M3FW«9? 

(iii) o£tf* r P expendA 69±SjlS, |i)ft e.rfxndA ft 300 (300 000 H7C) , 


* 6 * 


* if. m tti it-trr : JtftWM 


►201 




MSA 100 000 ItTCS? voteA atS^MA 

ju$? 

^•ZO (iv) iltift @1 <E e.rpcndP, A 100.. AexpendA = 100 Xf voteA 

1+A? 

(v) i^SfftiT-tfflliaA A W£tii£3S&,££djftH5Ht j/rarM & 

expendA faexpendB ^$tM'$L$£skareA , 3 

(vi) (***««•»•»») £# (v) $| 5 #M«S! 4 *, «i# prtystrA » 
expendA A A , A til expcndB H voteA ff] ffi $C iSi c ft ncpendA = 300 ftl 

6.14 ATTEND.RAW tWSSIo 

(0 /i-:flaj6.3»«ffl + , mm 

AstndjnUApriGFA^z j3 2 + 2,3 4 priGPA + ft 6 atndrte 

25 priGPA -2.59 fQ = 0.82 U*, (6.19) 

(ii) 

stmlfnl = A + (i\alndrle +- $ 2 priGPA + A ACT + /3 4 (priGPA 

- 2 .59) 2 + As ACT 2 + ft 6 priGPA (atndrte -0.82) + u 

A + ,A = /3; + 2A(2.59) + ^(0.82) = (ft#, *BE e & ft $-ft. 

BJ (i) 

6.15 HPRICEl.RAWftft&$g, 

(0 fti+HS 

price = An + ft\ lolsize + fiisqrft + /? 3 bdrrns + u 

#ticMtitw&&£fatoi£m, fejs-RnawfemiSo sains a / 0 /s.-» = 

10 000 , sir ft - 2 300 ffl hdrms = 4 flif, * tij 55 M Vt IS ; AffllS H # A A 

®JH7n= 

(ii) ffi-ABtH, mmmi% (o 
Kl'tUo ft.®:, ill AE^HAWiSli . 

(iiO 4- price 0 ft^gt (i) SP^fC^ (ii) 

A.(B price ' 3 W--t 95%W*f&K|6|, tfSf&'hSfeTK 3£j£ 

iSfrif i£ 0 
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211 «BuffiJL# + , Sfoe?J#7clil!B«atWS$*«A^*»A^5£SW 

&Xo S£*/J'H*xSfi*. **¥$**. 4Mkig 

££&«*£+, af]j&*ff&nj9*a>f'.&*£ttB*. -tx«tt)i^« 
m. w-^Mm«^awihw«s 

3.&S (I, ft, H#) 

**»***#rt#*^#«ttAS*c »f]fc7.11Jr*«TlifcJi? 

M7,2f. 7.3T>ffl7.4T + &nj f 5im & £ TC 0 it) M + 
fM?£«lfc£5£t ! feW#l*£*e &A1JA¥»«7£ttg$flMT»«iii* 

ftfil# 7.5 Wifc r*ttH*ttl»- -ft#s*f*&, Wr.itH**o &# 

mwrmz 

3£W£+^fflK£J& 0 7.5 !*##&£» 18, ffi 



* 7 * 


#•*#■«».*4» 


^ a 


.** 


► 2« 



7.i 


sEftfS-Sia-sm-— t-a^m^A; -^A*r& 

A = (binary variable) "S'-- -f 0— 1 $ ft * M li, * it It S ^ ^ 

*12 >P. it (dummy variable). 


ft* 7.10 


*5 ft tt £ ft = :*: * # l * t. (ft 3 A * sM* i* * # # £ t. ft- S # t- 

(ft A -V W A « £ iS - * .-?. *1’ iff & t , 3 ft /wrfy M -&. S ft Pi - -> »ff & 4 # ^ ? K 

if #! ti ft <k ( J - i ? 


ttx •**«*&«, i 

ft-WtSAO. tfc*H, 4 -II^tA female 

»E,@rM I &&&* ^AA^eat®C{|[ 1 #® -I'A 

AAttH.f&fgO, mtgS'JMIftl^&tlfl'.g.o &JW#1f fcfttfcfifll Hinder E*f. 

it? sM.ig#^af$M3i'j^pj[niins*ira3#^as, 


a 7,i 

WAGK1. RAW * ft} ESBSSffi Jt a 



t'A^# 

XL'dge 

educ 

Krper 

female 

married 

1 

3.10 

11 

2 

1 

0 

2 

3.24 

12 

22 

1 

1 

3 

3.00 

11 

2 

0 

0 

4 

6.00 

8 

44 

0 

1 

5 

5.30 

12 

7 

0 

l 

525 

11.56 

16 

5 

0 

1 

526 

3.50 

14 

5 

1 

0 


. :•: >x;a; ; ;*. v;*:'; : '”!-,v;*;*;y t 

:row 





m&mmX&ttMJ-'t’tLm&T female ***£». itfcth ftfJ« 
wirrift/, #£-^AB#fl-/fc4S l. ffiftifMffiiffiT 


<*(*&&&!?> • ,+ * a er -* -f it , jvt-tw .,* 


7.2 R^r 

■zu 


«iso. mi^rn, m- 

tf. 

mnivtt'Anmikn ft i &£#:tA±, asft 

#a*sw*m. 



^ffJinfni^rn^^S + ^lA-tifrie ne? £K#-'f'*«(*¥#£#M*! 
flt*ttH&'K «fnR4A@+tgiti fctiQ, *®*n 

>' * & 4 N h* X. & w fBf + SI1! r 

T^'a^’ = /?o + 8$ Jemal? + fi^tduc + u (7.1) 

JH *o «**. «/S\ jfcifcitflfpr, 

S1I (7.1) + , H^f*9^«EjlS»ia#^«XR i l^'l+i^WATc 

toj-*tfc\± female-l, W*f9TI+ female - 0 . 8 f«#jS i 0 ftf ®'^Xi 

sj±wg# 0 sit. A&£r£^##A#sM ; sn* 5 0 <o, sk 

iH£ftfrHR£7*aH*${&S£E( » I female , 

educ) = IJ,SJS A 

i5 u = E( I female - I .educ) - E( wage ! female = 0 . etfwc) 

AT- /ffl«fr = l *f7&T#ttfn /ma/f=0 tfJ£T3Jtt, J3fflil«ff]»mEffi#- 

ttffl&'Miasris 

$o “ E( wage ' female .educ) — E( wage I ma/?, educ ) (7.2) 

aMWJta^T-, ftMTMfflT, StiWA-T-MffirnJiKi; ${t£„H*AT 
tfsjjpfa, 

StttllfawIKJlSSifSfej^Sfe'jA-tt^IflWtteff* (intercept 

shift)o &IM7.1 + . i&ftr £ o <0 WAS®. iAi(5gA&±A«/]'»t»*# 

^st»#7AftA*Afd^ 

A»X?f—***3»ft:fc*;£ J RrMc- 

aa, ( 7 . 1 ) 

ma/e, 1 0, JSHftT. 4S 

(7.1) + , ft+ *■>■= 

* 7 » *• 1 % artifi.lMv * *•. iS isvif, •--* .** ^205 





wage 


fi K ■ wage - + / 3 , educ 



IS 7.1 ft wage = p, + 5 0 female + /l, educ + u ft 5 0 < 0 

a**#, ita^, 

-t&tmE; ^ female* male =1 

**# 9rUJffiJSi5S > r*aSl$S:»#& 

(dummy 

variable trap) 

set, tt^wataftijHstpgBffc afliwsas^T&a^raBo ea 

(7.1) «f», SffJdgiSff (base group) i£g>i£ (benchmark 

*/* group), FittS M -a, SS££*ff-£ ft £wT8tt®«Bi, 

wage ; - a 0 + 7o male +• jS l educ + u 

a u + 7o; 

it**# c } = P 0 + 8 0 #1 a 0 + 7 0 = ft. f&ff]fcH5TiS 

iS*o 13154,, itSMifUsfciii uugs = female. + a 0 female * ^educ + u , S'f* 

.SAWWIi3 0 , £A&9*E§£a 0 o F, S>;S^,&*Eg, #r 

a*#£*«i£*i8w 0 m.s.st*-t*(g9f 

ASM o ha, 

3$#$*;E£0}#«4'f|-4AftKC'$ = smttip-ItTffi 
i/5 $15 «If MISS 
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wage - ft u + 5 a female + ft, ethic + ft 2 ex per + ft, tenure + u (7.3) 

tBlReduc, exper ft tenure fWil, §5 'A % k% X AZ I’bJ S 

W^JWWJSStjgSjiHos = 0» XfjLffii&ft, H, : 5 0 <Oc 

fl-oLSMftftfDKtttaTfc^ifiiPSWffMa^o a; 4** it, « 


ftfl WAGE! .RAW ■M&lS, (7.3) 0 i t . 

l£/fl wage ‘h 'f »Llog( xvage ) It 3!j 0 £ i - : 

zinge - -1.57-1.81 female + 0.572 educ + 0.025 es.per + 0.141 tenure 
(0.72) (0.26) (0.049) (0.012) (0.021) 

n = 526, K 2 -0.364 (7.4) 

+ 46 ec/uc, e.rjwr fr tenure $ female 4(j #. it -S'l tfc ft & &.•, S 3*3 "t 
JtifiJt&fcjtfafilfc-f'lftecluc, cxper fr tenure ¥. itfiHT, -"hricAfc — 

— -MJA, # &-f • «j £ * , -*-A4-J>»J-»t JJ 
A •£;>•#• 1.81 Jt+tc (-£-«£, 1976 + 46i#A + AAitf’-t!) 

fcTAtt&SiS.fi' T >7LEJ!)3-jf£*] T afae, ex^r *» 

tenure , J^it 1.81 jt * 45 i f-£ J§ * * I? A. ft fr At f»l -£ * *t f A + , 

+ + it 1.81 it 

rt c 

(7.4) f female i*l $ $t, 5 ft 

u*J£t? = 7.10-2.51 female 

(0.21)(0.30) (7.5) 

n =526. R 2 - 0.116 

*iS i(, (7.5) ttff.-ifc+45##. ii'MUEst^+t^AWf*)) 
if (t- /wu/ f =D), £A+^ + 'hitt# 7.10 £7c, .jW/* 45 &4fc36 

*A**5? A£j*]-f-*f).l.f-4$ j£5g., Bj&. 7.10 - 

2.51=4.59, *4*tt4.59 *>to (*ft£-T, #+t # 274 + £ A** 
252 + *A 6 ) 

Tffi (7.5) 3t) -'HBS 

+ 45*;*, -2.51 45 ; 8.37 .ftttTf.t.,*+ ( £ 

*S -2.51 -&£ + Ji-tk.;fa4i A) = -4£^t, tf-Xt&fr-XM&ttiif-i- 

M 7* 5- *•** » ,*.*<7.* ,7> asi? ■*>•«, '--<* riei**) <¥*• 




ft 4- 1=7 . 4. tk 40% inti) {t r Slit •£' £$:, .#, fli i£ <& 

rctf • 

fcf*# (7.5) TK'f. J-Vfiitt fatit M.-R-, 

. ) 5.0.,&'*.L«f,, Af, i-f^g# *»*?.#ft $ ft 

A 1* if it 1? fti f A 4f- it* ft (7.4) -£*.- *ft 
(7.4) ft* 7*3]if ft, t J A SL 

* i‘^ •H.l f fr\J JJ'J. 


sm5uttK'j^«!^stiKf'A ; tt)c xn&mitB, nsxsttflsftftjft* 

-ttStiil, ftTSiitMt'l'. Sfl'JfflJniS, 


W 7.2 awi+*«ixt *^gpa 

% 7 «* £ -ifli 4T ft # ft. ft A f- 4 Mi A * # «* , A )nft ft T 4S * 

ro/GPA = 3 0 + <7 0 PC + ,9, /i.v(;p,4 + /?, ACT + u 

l, 0, ± 

-f^ftf.0, to % PC cotGFA T tii % "to , -ftft±ftiftftft#ft. 
±^A«4f4-7nft5*£S—T ft]- 
|i]- *»*.— PC, £$.£* fc H& S# ** 

iftiR _tft;$., ft *7 ft ff 7^ 1;) i. •$. :t hsGPA (fttst^GPA) fa 

ACT (fi6**]|fr^4t) ( ffl & + CPA 

act ft*-^ a*), *Tte*iur-£ti-**., 

ft.ft# cftGPA ft! ft ft f) ft,. ft ft GPA1 . RAW ft ft*#, & (0 4f S'] 

<ftGPA ^ 1.26 f 0.157PC + 0.447 ft ft PA +0.008 7 ACT 

(0.33H0.057) (0.094) (0.010 5) (7.6) 

« — 141, R- = 0.219 

**«**,--MB#-£ GPA 

PC ft^££;Sj £ 0.16 ^Ote.m/GPA f °hsGPA 
ffth &&. + &&%■#] ,£■ tPC - 0.157/0.57=«2.75„ 

ft *« + •£-# ftGPA fa ACT £-.&&#&? SM.iij-f ACT ft 

{a£ ftGPA -|-^-j£ 

f /J fjr ^(i-iti£ : # m(GPA *f PC i£ -ft Wife,#-* PC 

ft £#-teAt'i.ft ft 0.170, .ft f;£i£ft 0.063;4iftt,‘Ht-^T,/} H: A.^i 

ino ^. . 

r #*$****»* a • rf ****.**'. 






f} «i 4 >A -J- 
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• ^{*J Pffi SWj ?T » * ##T (policy analysis) ffl £ X.» **- 

I^JTf.fSIf]*f-X ft + K) #1 &W@H« t '^J T- +,ftfnflITjIS 

flitWTJL*J**!«» fKl $1*0,, «Hff<fr( program evaluation) Jfc-» W &« ® 

* # tif, ^ ft j x m h i? # u & ^ 

S 3 i&( control group) X# Ml 
i£''['fl/l EJ , ifiliit 9a £B( experimental group) l£ Si II ifi ( treatment group) !l!j # Jj[] • 


@[| 7.3 

*'))!] .[TRAIN. RAW 1988 -f- ■&■$& , -A If] fJM'J -fc 

hrsemp - 46.67 + 2b.25grant - 0.98k>g( .w/f.v) • 6.071 bg(employ) 

(43.41H5.59) (3.54) (3.88) (7.7) 

« - 105. R : = 0.237 

a a 'J'Stlfc, Df S ra« A 

$;£ ,1988 fi. 4H if-i)i| 1,5' t] ?*.-(£ 0, $ * 

sales *- employ M »]&■* 7 ± & @^i£l 

W/«/> *]-© ■& t »r *'J 105 X£X t &ti 29 X^SMi 0, T-^^H4fc 

** *nw *.+ *&*** .W = 4.70 s •»**** 

!!&<£& 26.25 XXtf, *?•**.*. 
* ]7.Aitt45.t 164, «r« 

log( M/e.O^j & 4U& 4' ft Xfe .S.S> k>g(#m/>foy) W J. It 4r. 3v^. 
— X^Jk^f A 10% . (). 61 'M'Bf ; $r t 

% -1.56. 


fttTB (7.7) *, #*1i*JttttSW$3J»jyi«'fe>lk 

&&» ftciH&fciext-TiP® 

*7* * « */<«.« a* *.£»>-* -u* CrtiiK; ff* 1209 



8 fnE&#u/IB£JtWjmg 

ftjc 

£7.6 trfPWMWSIVm, 




h***i2W«**:jh*. tti4#ffiaiT,®fn^»-fnr)»?#«}H^*Mm* 


^|J 7.4 

*'] HPRICE1. RAW fiti&&,$.$]%$ & & 

log( price) =5.56 + 0.1681og( louize) + 0.7071og( >pr/t ) 
(0.65)(0.038) (0.093) 

+ 0.027 bdrms + 0.054 colonial 

(0.029) (0.045) (7.8) 

* = 88, R 2 - 0.649 

7 —-ft £ S colonial ± ^***.«$*» AM*. ?A R, 

, 0'] colonial ~ \ „ colonial W ?. At^f-ft & -£- SC ”€,? *f -f i£- 51 &} 
lolsize , sqrjt fa bdrms ¥} , —A-lfc R Ji jfc it it % % Jt-ft K.#- 66 ft 

-££log(/>A«')±#61S'J.£ 0.054, &***, ft B * * £ « ft *■ 

T, 5.4%, 


i-jp a*****, siog(v)^-t«»iw^$*w, 

±100, BTUff* S- 

**, £±«6.2ir+*r* 

rruA$M«8&ttef#fcfc£# 9 


^IJ 7.5 *t»/J\WlSI;frS 

7.1 + X if ± ti. #j 0 S -fft »)Uog( Huge), 9f *# Ao *>j-per 

tenure &3 , £ S' *4ft if "£ : 

log( = 0.417-0.297 female + 0.080«/wc - + 0.029 expe.r 

(0.099)(0.036) (0.007) (0.005) 

- 0.000 58 exper^ + 0.032/enure — 0 .000 59 tenure 2 
(0.000 10) (0.007) (0.000 23) (7.9) 

n ■- 526, R 2 = 0.441 

4'] $ &l 7.4 'j* 1*1 #- 46 i& fit , female 66 %. it :& ^ 4", educ , 

^ ^sam-*i#4i • it**/*#-#*i: 


exper fa tenure 



A A. It 1? A. £(/ y’’#! 1)0(0.297) = 29.7% c 

-t#*#***;**. Aft&#*’]# 4., £«#»r 

A^A^-ffrytT, ±‘itij ML x *&#¥))*.# I: (iui^ F ™ 

rtiJ«.' iVI )r At A (7.9), AftflM'J 

log tu>a^e r ) - log {ivage M ) ~ • 0.297 

1, W-f^Sj 

(wage F ■ uage M )/iu 2 gp M = exp( - 0.297) - 1*» - 0.257 

i£itft£A4'A*A(KlXf-rt:-^.'5&40iiStf .IfAiHlX#-*. 

a (& 25.7 % 5 


Jn*S*ffJ£M 7.4 4 J i2ffM^Kf#IE. Mill exp (0.054) - las 
0.055 5,=&ft 5.6%,. #M 7.4 + #J (g IE it £ T. gf — M + ^3? S 't , 

(7.8) (7.9) + *J£t$M«li*ft£/J'fc 

% t 

-JKtfs. Sn^M, *---*,)»£». iPA, ^M.v) 
®a$MBt. s .■, = ! ffiinwwtt 

it £5* 

lOO-WA) i? (7.10) 

tti+ffi/s, BTiH^r*, Ai+ir^ (7.io) Bt&sT-b-ftft^ 


7.3 



(7.9) ra am >i, married M&tiL&lh 

educ, ex/*r ft tenure X$83til$lT, aS4fce**I**iWAftX&± (ififei) 

ttirnmn. , wamw sss« (#««$#?£-*!• 

40 *0.053 (0.041), female MjgftMM - 0.290 (0.036) D Tl, ft 
it “SgJHJuH” «I>J5.3%, (t = 1 -29)c S-t 

k ma a &I -t jtfij & & t at-§; ^, 


#J7.6 

itAft#tf-*x*-j4-*>TwiaA*|J*|5]tf#|«: £,4&3A, 6-45-tr 
A, A^iSA^ifAT^-ff#it, Afti*## 

jfrgA&c tA, 

k 7 m -ii» r a« ar * 3 * * 
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man-male , marrfem fasingfein-, i£ 3C -ft 'f J ( g A .i's. (7.9) ( ^ if ®L 

£ ? £ f /‘pwa/*’) , S’J ± 

log( xL'a^f?) = 0.321 1-0.213 marrmaie — 0.19-8 man'fen t 
(0.100)(0.055) (0.058) 

- 0. IIO.m'x^/c-m 1- 0. meJue 

(0.056) ((J. 007) 

- U.027 e.iper - 0.000 54 exjx-r 2 -<-0.029 tenure 

(0.(105) (0.000 11) (0.007) 

0.000 S2tenure Z 

(0.000 23) (7.11) 

n 526, J< 2 --0.461 

ft- nngfem % 4t ft / 2 & if *-£. it *t {t-t A -f 2 : smgfent ft i ft 

1.96. «'l«li£5%Wa3Hi7K-f .L!K-£.. 

*7##£4at*«*4fc. *«*«*#. fU?]i4#7-f 
&_ Sit, 

e.4H5Att*fc4MJJA£Jf21.3 , )br [A (7.10) 

23.7% .? 5-**, 

19.8%, 

lijfiaWK (7.11) *SU&4t*, A £,#7 raSL t ft if 

*»**,&*. (7.1D 

@-$-*fc£&*« ( *t.5]'aA,iJ{i£*8»K jfc&atfaftfffe#6 Aftg-jLii 
*«H£, **?*.*•« Atilt 

Ai st*, a * taut4un it#, 

(7.ii) 

# -0. 110 - ( - 0.198) = 0.088 , a t- "A * 4- % -k A tb C ■# -k A *$ # #• 
8.8%=, A + 4)&, 4Un * jfc *! Ifl ;* *2 (7.11) &&&%■ %-ir eft 

V} &■£ : {l4ai$. marrfem stngfem ft &- 

(-fJL 4.4 t), £ {&•*'] 4$ £i&# — 

SjfSattffl-fc'flAtftft. teJl4*-ffJ'J7.*Urj»rtf* 
Dftil-ai##;**, s jfi »j-, ^.(nffS'j 

log (mage) = 0 .123 + (1.411 marrmaie + 0.198 bngfem 
(0.106)(0.056) (0.058) 

-t 0.088 singfem > •■• 

(0.052) 

&$>, £ t *;£#£ it, fo-jtcfirft, bngjbnftteH 

o.o88c ■>+**.**!*) *tf* 

- if * ** ,*• 4*>6 < Jfcffi/ieA 






,&#- f CAf-A A 1 tr ACj i fttf&iuitLii ., i is t >•(• i % a„ w ,,„ - 

0.08S/0.052«A.69.. itx sUzULil-lii til &#)&%&%;. -is. in A # J'l, i^-ig- 
S A £,•*§■•*-A iHltt if l #-£ iff, if-h A+ £-.&£•# u( , ~ 7 • 34) .. 


I’qlH 7.2 


A VI LA I. raw t M a. ft!i # if. ti % R «j -•: in ft. # * . £ fi # js T A *■ % fi '7 

/nrtojf, rindlmse. ihrdhise. shrtslop, outfield 'P catcher ., A 7 LI B )1 A l=J 
iijt± Sf * ft* -jf-. (oinfirki) 3)-a<i¥a, £* £• & lk ^ t 

It * is t 4 r 

«n*H£m£A* * *l*mt**4i*a + tt* 

tf-i'f'dSjtMfn -+**, ftttttttFJU&j&ft l-.W*Ii. SC «Li 

«£*«!**. t 

mm'£tia-'H£iE, % ■mjua&tift * tana 

p/r . sc m 0 ii 1«ft- & mj it rg si 1+a w & §- is e js «* & £ ft 

»f<- 'F/fMtfS, 




flyift^fl'].tlfi-i'f«TtIffc i 7n^^^Tf:^f^#ti)^ (MBR) Wf»^, fSM 

mnz, 

mm&, (ordinal variable) «(f| 

-Tc ^fSfffiSOiL, ftfJffBfcfUttraflA: *H*#*flt 

CRikU -'t'ff ? f!!4 , £$#.MBR %? 

MBR = fa +fa CK + £ ft. @ * 

**,$. ^ TF'^Kll:, ««# 

cr l AtuBt 

fn^iifi cr ^EttcR -»*«*»£ 

fa|M£EF-#^? Sam*-#, fgj£ CR w*nft*- - 

iT- CR WwafnfiittfflW-'hSif 

®7* S- * :(• At « S 4'.' * 71 : e* S3 if #r : — flf (ffliiJAZJ If* 



*4 C.R Wft'HMPfc*. Witt, *0* CR-1, PJCR,= 1, 

HSCRj^O; to* CR = 2, W CR 2 = I, i*rW<JO? 2 = 0; toitt#H» £5&±, 

MRR = fo + S l CR l + diCR-,* d 3 CR } + $ t CR t + (7.12) 


/si* 7.3^ *«* (7.12) *. ftfrffftfttfAfft* MBR 


a^we^sii. ffutiaK-ra 

'Hassle &*##«-***+*»»«**, 0fW'Est*«ffl o (a 

MBR ±M1^ (ft 

/+: toitt^^, 

wiyffiffljc ( 7 . 12 ) 

SftAtfSJEjifSo -M £*TiS&£*. ftTt^JJB«3SS«o 


91/7.7 ffi«ft83IAX}X&ft|gft 

*&• It ft fa >b & <1? (Hamcrmcsh and Biddle, 1994) -&- — d' ^ A S ‘t' fit 

(Xiffis *§HH4. -&A+. *HK #*]#*£ 

#*) ****-*,, 

— &*•*•, ft-ff-—® *+— 

as -aAJtia.. ^a*]Tiat«i 

log {wage )=/?()-(). 1646Watig *• 1). 016aftwJi>g + .$••(& 0 ft" 

(0.046) (0.033) 

v = 700, R J - 0.403 

4f ^i-Aiiit T 

log (wage) = /? Q - 0.124 belavg + 0.035a6i>atig + -& fe E9 * 

(0.066) (0.049) 

n =409, R 2 = 0.330 

**•£#&. *H«#i)E.*» 

tt. A*f*.*4#fe**«**4»*« B 

*••¥•, tf+fr&T, 7E-1+ it*1ft.ft 

*+*&?J«- i i fc Wj?A«^#i6.4%c 

Ml -3.57„*4iUi. &!&% f-**)*-f tfJJA*#**## 1.6%, £fit 

gS*#*4t**M • v* **?*#-4? f£ .. «[?•■*: 
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m 


( f < 0.5 ) :. 

£■&-*$! ft M fete 

■f -kKt 1 )'}■ ft 12.4% , i ^-i+*>!r - 1.88. UAStfa-'#, afr.rfl:? 


ft it It® F, UASc/NflB^t^tPtUSa#'-^ 

fcfcAn, 5:f4- LAWSCH85. raw&s rs*#l$s^>!k£.£Sf4 1 fi£» 

«*«. *-T*«P1‘tt#IMMr -'Nfc 

fl, girIUM«* fi&7}%tffiftlPtlli .ffi * -i\M$* c iinmm^j'ig 
mm&$wm\ TMa-tw-fttiAWTsw-fSt 

m. 


« 7.8 -£3SEefiE.g*fjgSfft$«i] 

ZX.M.fc'1-i toplQ, rll-25, r26 '-4(i, r41-60, r6I — 10O, #ii 

iflDtita. i, # .s .& 100 .s a## >t t 

log( salary) -9.17 f 0.700/^10 + 0.594 rll - 25 + 0.375r26-40 
(0.4I)(0.053) (0.039) (U.034) 

+ 0.263 r41 ~ 60 + 0.132 r61 ~ 100 + 0.005 7 LSAT 
(0.028) (0.02 0 ( 0.003 0 

+ 0.014 CPA +• 0.0361og( lib-mil ) + 0.000 81og( cost ) 
(0.074) (0.026) (0.0251) (7.13) 

n “136,£■■=0.911,#*’- 0.905 

junjL??$.pjftfcte t ® w £ £. <u$ Mfo Jt ■££ & H- 

r61 -100 tilt it-tilt LSAT , GPA , Libvol cost 

#.£.& 61 S'j 100 I«1 ^ ^ & i.,-*?#.« .& 100 

r%?ij 13.2% c fT 10 100^4:^45*# 

1*4: ra] i »] M g *. T c 4fc^*e(7.I0)»-tll *, 4? S'] exp 

(0.700) - 1=» 1. 014 , 0r**. fSi+lit 10 ,4k 4 « fe gf + li ft *t 

100 tiift-fcSib 100% Ji„ 

(7.13) 

« —-»T££ 

0.905, ftJ&**. 0.836, (7.13) t if* 1 7 W )3 ^ -1± 0 

(A,Tf>A, >1>-#*S4A) <&■•&&$-& 
+ , ff^P **? TSLg T o £frii, **]- /-SAT. GPA, logUW) 

frlo#(rort)*£-JL£-4£«ft-fe*friiitt /> (1^ 0.055, 

SSI, $ >- an k #.£■%.%*} t Ht, 

es-£<]'*[. 


fir 7 * *• *•;? is <s\« *»* >: w *a 


-m <se/sv) ^ 


►275 



A7i£JfJ#)£F$*.#A- £**) + . 


7.4 


9t«Atr^fi*X.Kl$*7tlOIO«i!4 , ^TW5E5:ft='ffl-#, £}H3E*tk 
£M 7.6 'MSttrt&e&fi-S'J f&W&i ---t-®)-T-, Jt + « 

rmi'mt, $&±. $in °r a £ /#«*/* m 

married ftftldi Mtft$:??l J f*, ±t? tlU -• 1' female ?0 married WSS3® (interac¬ 
tion term) [fif ® 313 -MIMr a Stffi ffl ZiM £ &5 ft ASfcHUt #S 
(7.11) PAffrif female ~ married 

225 log (watfe) - 0.321 0.1 \t)fe»mU + Q.2l3married 

(0.100)(0.056) (0.055) 

— 0.301 female • married * ••• 

(0.072) (7.14) 

(7.ii) -# e hm (7.i4) nubi&H, 

mmmzmtfiMMT.ftmft , o ft 1 fts-s-ftA* 

SC female = 0 ft married = 0, i£SfcHI : |5& T female , married ft female ' 
married , 0rlil ^ K AS t'Sifi y (7.14) 

ff»ww((=l, 8ltl&JiJeJSSA31W«ffi, S^SSBfi 0.321+0.213 =- 
0.534. *?4£, 

(7.i4) Aa*^5j#itff-9j—ift#i«asi^raiss##w-# 

Aft#;*, M-AltA^l (7.11) *T ft A K IE W #; 3t RS i:. *6 

(7.1D 


^ 7.9 

A-#-# (Krueger, 1993) fti+T it * tfx fl-« # fttSlT 

— Afifc# )& compzvork &}$.&’£.-%, AJlii — 

•K-li U At a-mphome 0>J - A A & $ # $it JMt. 1. 
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**gMt*«P44 • if#* tfM*-**.- ^4^^^ 



1989 U 37V fc-fr#. (Krueger, 1993, #.4) 

ft*] 


log ( wage ) - /3(, + 0.177row frawk + 0.070 camfdwrne 
(0-009) (0.019) 

J 0 .017cotnpu'iirk • cntnphnme H tt ffe IS 

(0.023) (7.15) 

(*A® AA, ■£« 

&Mo fiftii&rt*, 

('££$£*&«) -# &v ^ ^ ft A ft d! 17.7%, (*.#■*« fir*Ki A 

19.4%) -&feA, -A££'ElfeftHf ^-fAfflttfA., JjSj^fl 

, if)) & i 7% : 

^)A, lfcft&£«tftt<Jl-F**ftJ8*l-*.*l«A f i£^ % £ 26.4% (& 

100 ), <W.Af-£ (7.10) ft M it ft i f 1 ?g 

30- 2 % c 

A (7.15) +«*.£*£«.*+ A*A£-, Ai’lft-t^T'AfK.A, lE-tenS 


■S ttl Ij(l ^ f°] $4 ^ 


426 ftflijaifteg^irr A.'tM'f, 

«ft/BS6*|S|W*** (differences in slopes)» 

-Mo ««SSA»*AW.T5f^|bH??t#«>E»^Ji'JWfif«T (®fllE*£ 
waiaft^aiwiEig). sn^«t&»SA«*Asitww0*s?sffli3i P 

log( wage) = (/?o + fit,.female) +(/?, + fi, female) educ + u (7.16) 

(7.16) + fCA./We = 0, s££M, ^Ai*-S^«ES 
A- i$*WWSA» X*, MR A /emafe - l;=F*Jt«IE£ ft + 
+ 0rW. ft i£i*Ya Sc 3, 

J£fltf8Aa*A£g«iriil«.tWg#c A Hi A B3 

7.2 *&,+, rw 

22? ra (a) *WT*Aai»«ffi/J'-T^Affl, 

j-^AiaW'ff^ 0 as»*^-#.€®w?ta:KiAA^##Btt^AA, wax 
i^sai^f educ KiMra^rAc radoaB^TAAiBwmm^-pMAa, 

• 7» ^*tes.«»’*.7Jo i raei(; "-a cmseM) se* ^517 






wage 


wage 
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A) <0, <$i <0 So> 0, 8 i> 0 

m 7.2 (7.16) 

mfe»®\k%A'p. **{£}&&, T%mE-£%m®4-< m 

r-rmft-miri, s#;£ffli3W£«?r*¥Mfi!fi)eT, ±kmmm\t%x. 

inMiiifMs (7.i6) «? ATikm oi.s. fe- 

male %Qeduc If! ffi- 1 ® KlM® : 

log( -wage) = /?,, f female f /9j «iu.: + 5 1 female • educ + u (7.17) 

Sfi-ft, ff A t'i 7A log ( uxige ) zt female, educ fO female • educ $J [°] jH + ffi if Mj 

female’educ tt&tfmmffitfGi, *TF#* * M ^ g A, rfii 

%&SI 

(7.17) fllfvfe, 'Effktif.ftl 77,,; o', - 0, "E S^lflog( wagfi^ educ Eft 

S^A«l*A^rafifflH»c ftfi, 4 Stiff 

ftK*l» -ftS+AJHRtt^T. fti*3Aft*A£|S|#£l££#, AftS 

m 7.1 asra /&#« 

fti= 

Rfna#««W7K , PfflNIW.»Afn*AWT-l5iXK -MtfiMX- 
«, at^C, S&'f'JSJHMT, 4 ft 5 , fcg-gRiii**. frjrm. 

(7.17) *, <$0 = 0. 5, =0 D flaSH-t*# 

^#- 65 *at, s*H, ; 4 = 0, 

ii'HKBh 


WSfrM-^WW, • rf * » 7F * -f if- ; H'rt.'M'ik 






*17.10 ««/j\wxa*a 

(7.i7) 'ffg.fifrisL&teM#) — *.*.: 

log( vXtge ) =" 0.389 U-277 female -i Q.Q&leduc- 0.005 6 female' educ 
(0.119)(1). 168) (0.008) (0.0131) 

+ 0.029 ex per - 0 000 58e/:(>e>- 2 + Q .Q32 tenure 
(0.005) (0.00011) (0.007) 

-0.000 5 9tenure 1 

(0.000 24) (7.18) 

n = 526, R- = Q .441 

0.082 * 8 . 2 %, */.*$**«#. 4 . 

0.082-0.005 6 = 0.076 4 7.6%, iA® - 0.56% 

&i+ -0.003 6/0.0J3 l*»-0.43 a 

228 £^0**fr£, 

/ernafe if. 4t-*- f 4- i$ ifr ,t « *S fe 9c, 4s £ i® t JE -ft ^ -f- -t * -S- .S. 
*(»= - 1.35), + 0.297 

^ - 8.25 (7.9)3. 4Um£FZ«®f & ifc ;£ if- 4£#!it#**£ 

^ , ?j/>pr tenure 9t 1% it# A — y h/ 2 ' f 

T ££*fi female-educ , K M. female 

i* if-(7.9) 

itj 7 5 (0.168/0.036 =»4.67) c 41- 4?. ® -i-L ~f . female female • ec/uc 

$ 4*M'I±*4 £*>*£ 

(7.17) *>:*« (7.18) , S 0 -1*7 J? A*<-icA 

= 6-f #**&#-/'A*#* .£4.-ft54 f' 

**t* #-+, educ = 0 !H-«i#l-S-4ti±at-AthSia^ 

£***.#* * 

fit;**, *--f (12.5) ,t■&if •&#\ £ 

-ft , 3(? 4k., 4 ). (iJ 4*4 J-7 female • ( «!«<• - 12.5 ) Ix.-ft female • educ 9f Jf Af i£4r ® 

1)3; ***** #**&*#*«« (*3J*7.15c) 

***.4Mn*|- H 0 : 0' 0 =O, «4j =0 if# # & fll * 14 S'] F = 

34.33, d_) = 2*°£-# d/-518 ^ F 

E *. •£!.: p it ^.>b 4k. A fsvaisL^^-, &£ , 4M7 ? a )3 7 £ 

(7.9)c 


ftfrlWKE* (7.18) W«=t^?SURft*6(iEiatt^ttFI 

f**-*****##* **###. «.!£*###s*«dii- a ***5* 


.*■ - -a -'-It frtdfjK; 
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raa 7.4is* 



,?t h fhl ^ f 5t 0 & I s ? - 
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9i 7.ii 

#*f 330 7 

ft ?4 #? >£ ftj %i+^ ’f ttfi/fl = 5E 4 black fa his pan 4F ft ■$• ^ iS. %} j3 W—-fila 
*p. (&filft6 Aisitf jU ,) ft # /*nrW<rt ft # 1^ # J& if f X A ft ^ tt, 
ft /*/r/m/> 4 S3* ***&*«, 

ft£ 7 &-‘5'tS. I t &. -ft black fahi.'pun ?h , 5. .§. ^ t 5 black" percblck 

fa Ins/Xl/r pcrchisp , W\ j£ if {$ 7j :fift 

!og(.\a/ary) “ 10.34 •* 0.067 3 year* +0.008 9gamesyr 
(2.18) (0.012 9) (0.003 4) 

+ 0.000 95 bav£ + 0.014 6 hrurtsyr + 0.004 5 rhisyr 
(0.001 51) (0.016 4) (0.007 6) 

+ 0 007 2 runsyr + 0.001 1 fldperc 0.007 5 all star 
(0.004 6) (0.002 1) (0.002 9) 

-i)A9Zblack -i)A90hispan (7. 19) 

(0.125) (0.153) 

+ 0.012 5black * percblck + 0.020 1 hispan * perchisp 
(0.005 0) (0.009 8) 

n =330, R 2 = 0.638 

& ft 3 $L)± ik black , his fun , black ’ /mrcbUk fa his pari • perchisp i£ ^ 

tfcSift 330 

i? 2 ^ 0.626= J/ - 330 - 13, 

tfv-A F stiff til?} 2.63, 0.034 $ p flu flr >* , & >£ ft ± 

$**? A lit TWitifrt 

ft. -S’ perchisp ^ft^;X.T,*^,S’Ai£^S 

A# * ft % ( percbkh - 0 ) , »F 4. i£ ft .*. A ft — ft£tMs£tf)'£jAft#£) 
19.8%= fifi 4Sr percblck W ft Si ( & ft perchisp ftft ft , #r & ii ft & 6 A 
ftft), -$.-'h-#l!^r 10%tf,5RA#at 

ft£, ,SP, A W log( salary )A&At -0.198 > 0.012 5(10) = 0.073, flr « 

•£ii#-ftftft.I., ,?.Aitf.^ftft;&A^ft 7.3% = i percWc* =20% , 

.f.Aft^lt&Aii^* tb 5.2% = XAffcftj^jtitfi&ftsiSij 74% (£##)„ 
«utttA4#S-S#tAit^ftft&'Hjftft3. ft-# ft ft ft Aft c 

perchisp s 

it -0. 190 + 0.020 1 Jiecchisp = 0 , i*P perchisp - 9.45= -ft ft £ S J§i£ ft A ft 


• ft * a .a. * is i w'-ces,* 




►Jft-f 9.45%B$$.ffa'a, if fa$£ if It fa A A 

*;), Afa., >*.faji£ A.*^i± 9.45% , K'J-f5i+faitt t A#4f-}t fa./% # : 
22 ft 12 'N&f ft®#* A£ ^A 6% c fa 3£ if 

Afa Jt A Afs.mfa 31% > 

?t, 0 f]&W<%&&&)&. t S., fa ^A^far# if A &* 

:>■.- 4&■f#?£#]-fitArM^j-cs-*f: "rtejt-if-fa.R a 
i£^s *£H:0]3fc&&&*g * A&$ttJHS.tf . fa ft# JN 

A (7.19) + #****{*{*&fa ft 

% *k A -4 £ *. *+ A .?., i a -A « T~ (it #f S'] it fa A ® it, 




LftM, *r 

***«*. s-sara# 13 *iti££at 

# gpa „ 

aimgpa - fi n + ;3, m? + /? 2 /i.?/vrc + /? 5 lolhfs + u 

it*. »/*&Vr*Hfci Merc ^ A'tWig W^! tofc7j*fii65 

&^&mr 0 flm*nsa, ^Tiua^rawfiffi, 

R£*«+£ffi-'NS^$ 

tt-4 (t(;A&) 

cumgpa = /? ( | + (? n /mi!/f + ^joi + 6, female • sat + fchsperc 

+ S 2 female * hsperc + /?, tuliirs + S } female * Cathrs ■+ u 

(7.20) 

#» S 0 Alfl#i^A«i^:itUffi«J5i±W^#, rtlj 5, M;SI§*£l3)£ so* 
Wfl¥LW2j*, KAftiAW cKDifr/H «P*«R- -tiiKi}tlI 

i£^i£^ 

Ho:<? 0 -0.(5, -0,<? 2 “ 0,<? 3 = 0 (7.21) 

4o^iS4& S J Si'^^ffi^AWAA^lBlIfCSAIWlWo 

GPA3.RAW + ^SW^fflfefr'ji+A 

* 7 jr s-t.r««f.S(ij.*ABB*H*: — j» < jE a *; * * ►227 






cum#fxi -1.48-0. 353 female + 0.001 1 sal + 0.000 15female • sal 
(0.20(0.411) (0 .000 2) (0.000 39) 

0.008 5h.\perc “0.000 55 female • hspen + 0.002 3 tothrs 
(0.001 4) (0.003 16) (0.000 9) 

“ 0. (100 12 female • tothrs (7.22) 

(0.001 63) 

« = 366, R 2 - 0.406> R 2 -0.394 

- tZKim * W W; R female • sat fit 

(7.2D je 

t ft Tit# F Sci+tt, ft(H M feif ftW female 

0.352 65 R 2 ($& 

*W« : ), IS US FgcH-fitjft 8.14; /> a St 

C 7.2 J) o Wit, (7.22) 

J.II n -rn. ftlJJfe#, {Hg*i5!&£$M 

CPA tS:«J5ftW^|s], 

(7.22), AURUffStt/taafe. Sm$l§M4*i>JSnTa 
ifc: cumgpa 0.353, 't’Rfi-tta 

sat, hsperc tothrs )!iK®F - F5?-0'j’jVf •flridl . HTf ij ft ; Nf ft ft )e ?B 

&A, S sal = 1 10(1, hsperc = U) %\ ttakrs = 50 Bt, fl5i|’*A|Bl3 W W 
A - 0.353 + 0.000 75( 1 100) - 0.000 55(10) - 0.000 12(50)*=0.461, 
®i+-kashRM cfa 

hsperc M tothrs f W2M 

£»[i#TF, £8?£S£W3ifi, 154. ft 
tmw. til 

g = 2 

y = Px.o { &.1 X I + &,2 X 2 + ••• + ft.*** + « (7.23) 

fKSft (7.23) + (ftGPA- 

* + 1-4), ^ 

ap4KiAssei6n-2(* + i) 0 ra gpa -m 
4>. «-2(* + 1) =366-2(4) =358 J & 4* ft it. 

4 SSR, -mtti+ft 

(7.23) mm\ 'E'«J f A «, twt. ^ ssR 2 «ftsft7im-a 
ftii-A (7.23) (« ; -t;Mi|) r £±08*. £SS-£ft 

- It • a ,* *= # ift: 4m *t J*E .fS 




Mi 


£t±, Mr;, = 90, «J = 276, mtE, 

ssr „ r = ssr , + ssr, t m §• ?■.j M « *s w * £ ¥ is *n & st g # w #a m a # i i- 

S.SR -(SSR,-SSR 2 ) „-2U + l) 

SSR, + SSR; *+l W.^; 

A-t, a *& 3KM&«:« Fmu-Mft 

(Chow stat.stic) 0 

%rti: gpa i°i 

IfclJjf&*'!!« SSR, Efl SSR, ~ 85.515, ff * ^ 90 ^ic K D5 SSR * SSR, = 
19.603, WlTj Am Jft SSR JPJ % SSR 2 = 58.752, H lit, SSR„ = 19.603 + 
58.752 — 78.355c F it 8. Wt £ [ (85.515 - 78.355 ) /78.355 ] (358/4) «* 
8,i8; 

ffl R-¥ir®femMst£rtmm9i.fc%%:> (&p—faj : $an 
i£iafc«5^£^3tM*g>sg&*&sitf. ztmm 

Mias® 

ftgglti ASSET, 

mm&ftm 7.10 -a 

%at, 

& GPA-m+, 

0 ,5 2 =o, R s -o° u, £1 tj*j5|?c) f mt*# 

Ai. 53 , -££r*i$ o.205c wjt, Rfli^timttdiisfiao 

W*M: 


mrrigjKi — 1.39 •+ 0.310 female >0.001 2 sat - 0.008 4/uperc 

(0.18) (0.059) (0.000 2) (0.001 2) (7.25) 

+ 0.002 5 tothrs 

(0.000 7) 

n =366, R- = 0.398,R : = 0.392 

ffist(7.25)*&!r/««/<• t ^if#S 

1ST 5 ,'tE.%a «£ sat , hsperc f(l fctfArj- fft/KT'flt - ffi. if — •£ 

GPA Stt is s& ft tfJGPA A 0.31 ;$K + 


# 7 * 


*•#■#'■.*‘ 73 ’ *.«» : --Of (X/M 4 K) 


X * 
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r £ w e it mftti.m, & 

\m u h /i iv * ^ 7} r sn M ig a - ® n £ m w « ffl, f* w $ tt fn m & * -1 

***riW«*, 

^ss-fc, w$a>• *& o *u i jsr^rn, ttfri.niwsi >-£>7 

fc/.&tiSffffl ffi tie 

^-#) f t 1 .AM _ v • l ifcTfi— , jf[f _v - 0 

> = A f p'iJ'i + ft-*': + •" + ftr* t- « (7.26) 

St^7cPJ0lS (*+.vS.-t-.{«$fl) tf, £*#*#**? ifa^Fy 

T, ?a.vM$fcft: y:£ftMO(££tt£lJ 1. 

iAiiftfio. -^ffinjtk, mnmmn 

MLR.3^ft , KPK: ! i l .i,,-,.r*)=0, 
teJUJ 


t( yl x) - ft + ftj-, I ft - r 2 + •" + ftr> 

jtaw-jsu, ^3-£-'N&tto*i j w -.««#. -w’ w*¥ 

p( y =ii i -) = E(^ij t )(g(j.v = miiftf) #T-.v^Mafi.e-^»!K5.Wc 

P(_V = lift) - ft + fii-t \ + ft *'; ■* ••• + &-*••* (7.27) 

- p(y-li x)£ ft #31 (7.27) 

FfriP(> - 1 ! BASISS (response 

probability) „ (SflTfclB 17 2ft*£M») *Tfc**U* 

1. 0r«P(y = Ol*)-l-PCv = ll *)■&!• ft W-t£tta»o 

£7C^#0n*^£»ffc#«tt«**fi (linear probability model, LPM), 

£LPM*, ?,ffil:TI.r ; W'$^l!S!tJj 


t. 

• »h *#>*#*■* iP- J*f*»E* 





AP( v- I ; x) -- ,3, Ax, (7.28) 

w ns*. ft in tt ® fi m $ a ti « ft fs B M *> 

i'i°j, oLSffl.t!lt)i#tiM.m -ft. 


J.U 


y ^ ftn ft(-r, 1 th.r : - ••• *-$.1, 

W*WWfc*J«ic!tt. .1* ®t&Mi+ 6<JuScJ*. Hift. A, j-, 

fi, flMtttfc. S -r, 3Srf5 "tft-eiM. 

ft ftm-fTf* •*#" 

tt. Hitt. *£01 Mr?. t 

inis ( "#^9?^-lW) ft «?!□.* ft - 

•I'lifg^ffl: to* r.T.^m^t 

SlWfl’Xfr.fct, i'JiW-1; 'S' M!l, /«//-O r ft f['j ft /It 5? fti ft ft -ft X & ft: ft 
feA(t!j.M*®.. feteftftMftA (.iiw.fr.®, litft^uM-), £»*¥« 

(«/«f). ftft ftftftftftiftftftS (ex per ), ft#) («**). ft fe'IS ft 6 AW 

r*» (to*6) 6 $-]»##}?*« (fcw.^6), 

(Mroz, JQ87) W«H. ftfliftTtTto>'ISf%«^*5S, #*, 753 ft* - !* 
ft!)ft^+^ 428 'f'Agft 1975 ftfa® ftlft I'd] #i0 35/4(1 : 


inlf ~ 0.586 0.003 4 nvjifeint + 0.038 ex/wt ■+ 0.039 e.vj>er 

(0.154)(0.001 4) (0.007) (0.006) 

- 0.000 Mexptr -0A)\bage -0.262 kidsttb 4 0.013 i)kidsgeb 
(0.000 18) (0.002) (0.034) (0.013 2) 

(7.20) 


n =753, R 2 = 0.264 

•SI/BHIl’tt/flMt*, ^ <7.29) 'M& ««f6 

tt, (sSSfiR) Jrr3I*9tt& 


-n i. 

H£.l*tt$'te3t(£T ml/* 1 tt 

«*. tkto. «/« »*»«!»#. »#.* ( 7 . 29 ) 

*, 0.038= 

*H, £5 10 0.038 (ID) = 0.38. i* 

7 . 3 tsu&r&mA&smm** **uczm 

ttftlft ft® ft \& a A , muifeinc ^ 50, experts, age = 

30, kidsltb = 1 *1 kid** ’ 0 tt/fc ¥ L » a»*##*#cj&il3.84*, 

+ 5 ft, j?fw 

rr»£rtt£tt'fiF¥»ftfi:i£*!l 17 ft, &Sfc®fi& 
«W«^SJ0.5c to*3UJii:*fiG«**^NM»<lL, W#HK$tt?Effl 


9? 7 + •* e e « is.». *? * r, w ^ # #i . - a (a* ^ ** > * •* 
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B 7.3 

nwifiinc . JPlft A nwifeinc = 10 ( ;t # Jft $ SO 000 fk 

7C), »4ii&Jn*#-5*ai8«*ttT* 0.034. SiTH 1975 ^*7Gi+fe 
A«fif lOooogTcfiffiSAW, Iffg®«r. 

Ksaa, &&;»; 

it£flii£<K*0.039 -2(0.000 6) expet = 0.039 - 
0.001 2experoi££t& Iff *5 W*f # # 5 ffi ♦ S * * “ft W & * 0.039/ 
0.001 2 = 32.5, fi*|«IffSfett*Y-AfS*»: #*+ 8) 753 ^*3* + , 

Kt i3^AWx#«5faa32¥. 

^«^'0.262o #* + ,KW*fi2Q%ttja:$:ff-'HR— 

LPMt5Si«!t,« s &9c, tflfi, SD^aiS (7.29) <f»ftAaMM 

JJtafMO'J'Y 0 dt*-f1 ttSURHl. *=fa®W*HI» 

£«$, nff#E^*a^To~i^iHi, wuAjStt^r##tt- tfcSo. ffitf--t- 

*l»±. #**® 753^ 

ia**, (7.29) Yiisy o, n^m&'d.xr i. 

ju, s (7.29) ww, All o^?##toa—ft® G. 

o.262c ®*i£©£#M.--^^#7#$;linsirai v , W-&1& 

Sg— y M'‘&&# 1 3lff 

&$§*&#, SC (7.29) J^Mf, 4^r, 

#5E4Si£4>A(«//-0.262 (AkidsltG) =0.262(4)- 1.048 , -fSi£ 
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&&&&&& - if VZAZZA 





2,Hi 
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mv, *«*, » 

**K*-4*7**44»T-s £»i:. RW£tjtl*^3tS5fc 96%W 

a-l. &ftl3i£f)U£?£j£fl'ti(f&t J 

fttiff*££*£&* r-4»*r-*****jeo 

Var( v I x) = p( x) [ 1 - /;( x) 1 (7.30) 

5£'l', p( x)^l iSc 7/jffi^f- £fl fttl'id: p( *) - j3 0 + PjX, + /3 2 x 2 + "■ + A-l'*° S# 

mmm&s&to -4a *»«*#£. ??w. ifipsstit- 
&££*#■*•£+*, «fniA^3f-»]ii, a^^#a/s, woLsffiii-ftmsE 
fiiSc fflaflXM* 4 #fn$ 5 tfJfliS, 

*fatM t iuF^i+tts^iHHinjRS(!£^Ms 0 nmmiz% s mm, 

m&^w, &.#■&&%&%*. at 

8J0LSSfcM-rtM«i&, #£#)* f^£ + tfattiE4«S:Sfrfc*M 


91 7.12 

4* «rr86 1986 4 fl * &#4# i± SH Rlt 1, 

5»;*.{tO, !•#£ I960 44 1961 4-&^*J^££tls£4.& 1986 4 1 »ITi 
if-fA^c *]& arr«6 ft — 4 $ 2) it A 

u/r86 = /j’.j + pcnv + /n avgsen f- /? 3 tottinw + p f ptime8t> 
i /?, qempH 6 + u 

4 4 . pc«t’ .Hi lit t $£!#,& 4 It $6 Hi #'i ; a vgsen % M $ %L & Js £-tit 3a.$K &) -f- 

( « /J K/tli); *o«i»i« 18 £ *1 1986 

p//we86 3k 1986 4£t & *; y«»/>86 1986 44&:*t4#)4/£. 

&, 

.fMnM’iffl T CRIME! .RAW + 4tlS, 3.5 4•& f 14, 

J£^., StH+ 44 At7.2%t X .it-;£.&#-Ml, -fM'Hfcffl T-4 — ii ® $. 

* e «27.7%WA^ 1986 4ft^#4^-* u 

arf 86 - 0.441 - 0.162 pcnv -t 0.006 1 tnjgsrn 
(0.017)(0•021) (0.006 5) 

— 0.002 3tottime - 0,022p;fm<’86 - 0.043gem/>86 (7.31) 

(0.005 0) (€.005) (0.005) 

n ■- 2 725, R : = 0.047 4 


®7» ,»*»as.« —1» i&Mx) x * 



m 


is\m7.s^ > 
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0.441 A -K 7 — 'NM. £'t i± M- ( # pr/rr ^ avgsen i[^ *J’ $1), IS .£ & 

sfL^it 1986 1986 

^#.^3 frj - ; £- .. £ -ffc #; A :# t£ ^ifc ^ , $ ~i av^wri fa tnttime # ^ 
£(F {> l X* 0.347) j*EjUe,|?ttf 

i£, «"^.svri tf ff -f »j # * i£ f & flj « JL t = #• y S. 4 (Groggy .1991)#'] Jfl .11 
*-&#69-4fe-£#"-4 4ft69#+^A:*,;iJJ?. M/mw •&.*#*£-4 & 
(f 69 ,9fi4* 3t44e.4 44*^A69.^#j ; !?rA4i —4.£:fr: 

484145)4^- £•$■ 44 4 0- 1 ■£.)■< 69 — 4A#J ,-f & .paw ^ 0 i 

■ft:#'] 1 $ ft ii $ »*. * M. ;i 9? *T it «fe st If. 5'] *.« 4k & ft -«. 4 & & A #H£ 

0.162; /;< 'Vi 1 iS rSj 0.5 -ffc#Mi«&-**&.4 0.081- 
ife. I£ 65 •?/ »|S) tb p/inteSb 69 .?. -St -*6- tfc A* 1R. — 4 A. & £ $ , Sp -Wt St 7 "T tit 
ft##, *f ^,W8644/] 6 4/1 .£■* 

#4m*.A40.022(6) = 0.132 ,- A#I (7.31) &#•lb T **'&&-*«£ A* 
*t«f^ & £-2--M.*;&i.i« 3-4W4- *>*.-4A£ 1986 469 12 4/15.* 
££:£, 1986 -4st 4 “T & &-ft #, & 

ptiweSG = 12 Bt 441 - 0.022(12) =0.177 . 

Ai±, AsM***.-* 0.277 12 4/1 69 J&#® 1 ] 

<*.*&*&&*.&*• T 1**1* ; 0.277 -0.022(12) -0.013 t 

&£-, -4#'r^*feS]-^4$69'rt-»LT. -4 

ra4#A*-4.i'^694, Jj-4£4Ai'ft«KiAtB) : fc. &#j#S9“r&'i±]$••!& 
0. 172,- 


0 l ro^ScjJi*«^W#iW$tfcc It An, AnAftfSffltfttHit 
W«c£ fllAw/wn - MiWJ 

a;? 86 = 0.380 -0.152 pcnu + 0.004 6a^gsen - 0.002 btottime 
(0.019) (0.021) (0.006 4) (0.004 9) 

- 0.024 ptime 86 - 0 .03$qenip86 + 0.170 black 
(0.005) (0.005) (0.024) 

+ 0.0%/ils/ton 

(0.021) (7.32) 

n= 2 725. R 2 = 0.068 2 


— 4 >3 -ft" % .& ( Sf 1-2 /icnt, ciiffsen . lottime #f ptimeS6 iP^'l 1 ^) i5J14l 986 

^4#ifc 1)5^? 


-4SAit - 

4ftA (S®) til 0.17, &4ift£s*;l:. JRAtkrtAS 


&&&■¥&& . xt *rfi fK .- SP. ii'.WA 




>7 x xxxixftttitw ??ft. Af«itk, way-K 

it n a sr «i ffl w #i -f- & s a o. ( j 9 6 .. 


7.6 Xji8t#5MfTfngElT¥^W3a-^i^ 


M7.3&XT 

-6A 

\tmmm$tmmm. a r-t, ^mfosta 
mj.mift-'r-®tiBr$.m !•#*.&* 

ft»3A (Holzer ct al. , 1993) WfiJf^, JtfUIC'f't ftSWI fPM 

tfr.Ai/ 41 * (ffl^&tfSRiSmiiWSSctt) ftfiXiX smWAXftA®!: 

log( scrap) = ji a + p\ grant t /?>log( .«/»■.<) + ftlog( employ) + « 

5t+. C«X£EftA£fX$M&fti£*, -.{£$ 

tt *r«n/ 1988 5'l#IJTX^Ugiill, 

-£*«XA*.J**l8«*l*aMra 

m i&irrsi*#. tgij. 

i*##3?l§lTBI#UiiJCe XAX/^ft&fftft£AWiig##iJ7giS ; tj*77ftm 

mm JTRAIN.RAW m 1988 

sj&tt. mmn 

log (scrap) = 4.99 ~ 0 .952grant - 0.455Iog( sales) 

(4.66H0.431) (0.373) 

+ 0.6391og( employ) 

(0.365) (7.33) 

n =50./? : -0.072 

(so x 4 k ilk x ft 17 x i# xj r tn mi» «, mi m tr ± a ft ¥ *s % n % a 

3.47% 0 ) grant ft .6 ft it fE - 0.052 .gUfc#, AIXX **/« %\ employ ftffftt 
T. 5.2%, ■&*&« 

Wtr^ft'lfOdT, -a, ffi£f§Sitfiffl 

*» a*. Hiit. a«t*f;&x#*®w#rr. mn'Mmu, 

fic ftfl&tt 9 *&£frlSli£XMT-±*, if-iftWSDHaailliU± 
'¥®ftfttifi'#$tg#XRft£i6 c 

9tin&®mv®uism 

M 7 0 -£-■* -ztt is .6 tn * Jt&i & n- vf; -« t &mki> * #• ^229 
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JfffT5t0r*ig«R3SU *f*J:. -1'Aftib£fl*&&&73t#&, !?»r«#« 

* bifiMfim- -tsffMfWc mm. s-fwajsh, **#*» 
it-. m&Jsgaft&sfcSirKjiBm 

otx«^s*. 

5fl*fE«*SH'A 

approved: £ 

1ML, SJ«l«fio c ##«Sflt«#±lS*S£S#ttjg 

0r«. Su5&a^B#£##S£|S]ftft;ff 

jWTJ&St: 

approved - /?,, + /if, nonwhile + fi 2 income + /? 3 wealth 
•+• fi 4 credrate +• # ft 0 j* 

0r«, li^Ho: ft=0ffi£8FH, s 
j3,<0ita«3Pf , >*R«#4JSao in* meow, u^/* #ft##®l'i]ftft 
W4, ftnmssigfcfcs 

-^raa*. ftA (j££iik ;&«*') 34 
tt®, -fA#fiffl^fe^t7 D p^n§!PiW33 

#, i&AMWff'Mtfmm, mm 

Tt^ffA -*fBS5Sf, 1&TSU3EWS 

JKHW#Ufl&f, JS®fi{aa«S|{ [#& Currie and Thomas (1995) U fi± 
Sl?# t 3A'A*jSttiriM [#SL Lynch (1991)], M ft ffl ft £ ft U *»£ S 
L |l ]?, ('leek and Patterson (1993)], 

(self-selmion) H 

H, JR^MaU, ^A 6 e£flJ«A3ll#fy.*rt* U M*£: # 

‘stf^aKtaSt&i&o 

ftS, SniTOn^-'m^MflSJ 

y = /? 0 •* j3, panic + n (7.34) 

it'f. v^-m$i; **«• »JR~*A» -tlk'i 

E{u\ panic = 
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- if *« ^far » I&r .* «! .* 






► /Jv 


-hi 


1)?"-E( u I parti: — 0) c ft £0 W 

ft (SMUiJt: panic) tB^f*T-fe£l£—WWfc, 

^fu^it, ±T5Tiy»ll¥da#/51 

g, S (7.34) *«5gJ$0rf3£tt-N panic 

anarst, *:& 

ild£#£*Wfi&lMftitSc 

#SJ350*l*S&$#to®i5SI&»fle (Currie and Cole, 1993) tfj 

SJf^ + ^fetT-^)S4f01l^T-o iSWiiffWW'ST#^ AFDC (*f-#7£ 

fUSAMSttH-fcl) fl&f-ZH*. 

W- frWWJfft OLS ft if 1 AI-'DC 

7iU£f*ffi, AFDC#-^##^KiiJ£ 

i**P?f£, [Xft-'l'm-f-, ^#KL Currie (1995),: 15 

ififeK£ AFDCtffli ft**** 

sJWffifflS? 13, I4ifl!» 15 


o 


3W*£f*0dT&Wffl;£(«rM.£# 3 ^TMt€, 

$#= ***+*!. 

— IS) MW, 

fg,i c #ffJKfB3££* J[-A# 

®«ifiF>+, sfnti^itM-is^BtwaLiwfiM. sp*. 

W fS?T f-ftftHf&iStttfrtfc, 


* 7 9r \W I'J <> tf : _- JB f .ft? /* ^ 3 ^ # 






nftSc star, *•* 

-0J” ( v 1) LPM4l$&*-&*l6i 

ass# 

7T m ft eft % «ff J fiSD« ff] £ 

•**flj»*BfttifeTJmff/fl $0?EJ9r 

tfftunma-ffr'f’--#, 35 B#-5^Kffe*f^W«*S-^W 

-iHleJUnJc, 4flWttM*4gX«M;HtfX:l?«ia£*ttH*<l83, 




as 

£2 (fFffl) J* 

ass 


-M3EM 

£14«4S«IS (LPM) 

apaasi+s- 





ijSl Bif Fr 

jsr$$jfiRSBf 

F-jiV:w ; F 






3 «. 


7.1 SLEEP75.RAW *«*« ({£»!#51^® 3.3), ®fl]ftS!ljm 

a7<V/j = 3 840.83 * 0.163to? < it i ri - 11 ,l\educ - 8.70 age 4- 0. 128age~ 
(235.11) (0,018) (5.86) (11.21) (0.134) 

+ 87.75 wmte 
(34.3) 

n = 706, W 2 = 0.123.ft 2 = 0.117 

^ 3**1, tKKtt&jBtft; r«wl JfffiflBttXflUittfia 

ttft; educftaKe!MM¥-%${iL-, mate ^J- tttflJM'Stt: 

• if- * a &**■■»■ v*.. -«a f-e «e.* 
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■fr£3S? 

A#Ki? 

is®, ^a«s^^®ffAinn? 

7.2 flffl BWGHT.RAW tfitDftlg, Atti+.+All KAffi: 

log; fribght) “4.66 - 0.004 Acigs i 0.009 31og( famine) 
(0.22)(0.000 9) (0.005 9) 

+ 0.016 parity + 0.027 ma/f + 0.055 white 
(0.006) (0.010) (0.013) 

n = 1 388, R 2 = 0.047 2 


log( ir&ght) = 4.65 - 0.005 2 tigs + 0.011 0\ogi famine) 

(0.38) (0.001 0) (0.008 5) 

t- 0.017 parity + 0.034ma/e + 0.045 white 
(0.006) (0.011) (0.015) 

+ 0.0030 motheduc + 0. f M32jalheduc 
(0.003 0) (0.002 6) 

n = L 191,l? 2 = 0.049 3 

0) ripiMlWIt.. IMa, ^A^io* 

laxftfciftSAfrlAA? 

(li) ftlS-AAS*. *i+-teA®7Wtfi£tt 

(iii) i s F'f/l’ motheduc Kl'fevt'^°i°l'ffltftil'>$3ft3io 

(iv) r«oiW u <- ft/arAe- 

m\&? % zmwM*ft&? 

7.3 fijfii GPA2.RAW ttflffc®, olfti+tii $PTA@: 

*3/ = 1 028.10 + 19.30A.sfze -2.19As!ze 2 -45.09/ewia/e 
(6.29) (3.83) (0.53) (4.29) 

- 169.81 black + 62 .31 female • 6/ac£ 

(12.71) (18.15) 

n = 4 137.R 2 =0.085 8 

5t + . «r*SATW£#; A»« A WA Ait A 

*&«; + Mac* * - AftSSUg®#* (JRAJRfi 

l, £teA«{Snh 


JT7I 


? M * * #r .* *n as <> #?.- -- £» 3P 


►2.JJ 
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(0 hsize 2 «§? MSI'#®**, 

(ii) hsize SAT 

(in) &»8 

&. aa u £ g jk 

(iv) SA*fi;fli-IP^A*tt^l'3] SAT AXIS 

&aA^KssifM5m. #««&&«? 

7.4 — Xft? # CKO fr/K W A§ A 

lt>g( Hilary) ■■ 4.59 -r- 0-2571og( safes) + 0.011 roe 
(0.30) (0.032) (0.(104) 

*+ 0.158 /manct* + 0. L81 consprod - 0 .Inutility 
(0.089) (0.085) (0.099) 

n = 209, R 2 rr 0.357 

C.EOSALl.RAW, ^ + finance , consprod # utility #£* 

t^w^ifnsx 

iisilwilk: 

(i) tift sales# roe if-** W 

j&Ufi'jyitg.fr-, 1%»JS#f$*¥±;@;£itESW"9? 

(ii) (7.10). 

(iii) ^ 

7.5 4H7.2t. 4 »oFC*7i3-'hjSftt^*. S-6 -6R-Ait##L 

l. SJWEfi Do 

(,•) iiisffl «apc®ftire (7.6) awpc. 

Af¥? n «PCW^*JSI^^? (M'X: ^iC,PC= l - nfl PC , ?HtA;fff£ 

coiGFA - fi(, + <) fl PC + ;3 j hsGPA •*• j2 7 ACT 3 ] 

(ii) »flPC5t+CPC, 

(no Pcw«oPcs^iPffAa$ftfijgat8ia^"9? tSib# 0 

7.6 AT&SSSRiWjSg*]'!A«isTJWW«tt, fe<n«£7® 


^44 log( ) - fio ^ /5| train + j3 2 edur +- fi^e.rper + u 

st'K (raw £/n SO (*?«'£ 12 £ r.A# t 3j£-t-J3!RBtJfc{fi i 0 
ffiTA&ffltiWXAtgAo 4DSfgAtt(KWTAtta*A#iPSX^iWtfL 
4*®*, ifiiftWfJr -tOLS^Mfr. «iU;/?,^OLSftitMi>TfiS£ 
rit'K; ^f3? t ! 

7.7 SAS (7.29) fgiSfcfrj^A ™fe/£ft£7MT-5? 


'*■*** r 




ti) naMmm out/ftixn ( 7 . 29 ) xf #ew 

[38^: mif~ 1 -= 

/?„ + /?, rrwijetnt + ji 2 educ + ••• , 3f‘ $SS:f¥.,-. ] 

(li) 

(iii) J?-¥*#Wfr&$fl;7 

ft«. ft'raflf£: “±XilMitJL 

&A*’" 

(i) ffi£Ag?SI3S«s0lf»ffi» K, 

*J&*tT9f8jSSnfco «<iaZKIII^aa#Wmifc: “^X ^ 5 * xm. IS 

t|-**3fcl* ,r%. M 

(iii) m&foikKmmxmitfnikKAitXiwm-. mmm 

(%ft 1-5 ft), if)g;t ($3 6--10&) (#£ 10«tW±), 3 

(iv) #Jj8« (iii) ^ai#»inH16ilMAScXtx9fSW 

7.9 X^fg/U GPAl.RAW XW&ftA 

(i) Steit*-g (7.6) XigOC'Xfi woricotf ftfuthcoU, #«IfSSl 

***tt*c ffl#PCSWWj££Aff? PCiiMitS-fW? 

(ii) (i) 

(iii) *fi$ (i) + ;«gpa 2 . 

7.10 WAGE2.RAW +W8i(|g ; 

(1) 

log( tL'Qg?) ;r /) 0 + /ij tdur + fi-yPxper + /? 3 tenure + ^ 4 married 
+ j3$ black *+ jS ft 5nwf/i * fa urban + u 

mA»#mA^rsi^iiwi5 

fa^im^x? ax^i^itasrew 

(ii) friiiXASXtfftlD'XfS: wpt*,- 2 ftl Jen«r e 2 , if BJ3SP'ffift 20% MII 

ttxxx, 

(iii) mriRSS. 

(iv) tfEfiJJKtgS. MX^EXXIPJ AS (EiiJSA, E»M 

A, ##«AW4i^.«A) „ ttrfe«JSA»E»^aA^ 




ns 


7.11 

log( salary) • ~ ft { years + ftigamesyr + £ 3 bavg + /? 4 /ir&fl.svr 

+• ^riw.yr ■+ ft^runsyr 4 ft 1 fldperc + /3 8 a/toar 
+ ft, } frstbase + £|Q.scW6a5f* 4 ^?jj tkrdkase + £| 2 .dir/$/o£ 

4 /3j 3 caterer + u 

(i) £i£An h'd!SUgia s S&ftJTJtteWiRJFT, 

#JfflMLBl.RAW+lKlftgt&&iS;^ffift. #if tefiFfffiitWff* 

(. 1 ) F«fiHK«r -Jlg«7£tfeHJf, #'Hfc*« 3 FiS 

SF*«*£#Jo 

(iii) 3S (0 fn^ (ii) 

£c 

7.12 GPA2.RAW 

(i) ^f-isa-g 

colgfxi ~ fi 0 i ft hsize + ft Arize 2 + ftA.sperc + ft rat + ftsfemale 
+ j3 6 athlete + u 

SM», «>/*/« **fR8)*? GPAs Ari« 4 1 f*± WIT Ait WSigli 

A»/*rc + sa; ft,£W SAT ; female}] 

— t '-{t$M; art/rtf tiiS— 'hjsf&MK’dtl Wrtltio 

(ii) ftil-m (0 W#‘f*fi92rli, 

Mfc^isS jMALI'S] GPA 

(»i) Amm^an >at xmmitir&f'imc m&, foists a w-fiit 
BfftMgA? (ii) §P#ift£i£ 0 

(iv) 6$ (.) ®#()<jm?S + , SKF^*S?6flM»»flaBttjSiJ^ISJM 

*EI„ 

(v) sat Zjcolgpa @te»J7l^ffi7#£b#W4Sitg 0 

7.13 £3«4.2*.aff]£ CEOffTkMglgJ + igjjnT^S 

rosneg, "2A: ros < 0 &t T' 1 , (fij $L rosr^ 0 if “p 0; CEOSAL1. RAW 

loft salary ) = ft + ft log( sa/«) + ft ro€ + ft rosneg + a 

ttifett ft 6fJ»#5.»§tifS.*ttc 

7.14 SLEEP75-RAW 0r#JSW#g* 
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&8f*i&iSJA - ifls<l»fii: KftS€.* 




deep totivrk f fceduc ■+ /? 4 a#? fc + /? 5 .y/i#£itf ^ w 

(0 £#l*fJ3A»*Atttta+ir«, aw 

Atti+77gtfMlr£)W 

(ii) Vimm® r male ■& 
355!If male ■ totwrk , ••• , male ‘ yngkid fK) ftf 3a ff? A > If f 1 ] nP ill ft <- 

aA&i&iSSKJ df&*2r> f%WSf 

n^? 

(iii) as, W»r3>S W* 6551^' 

(iv) (ii) <ih) Bp5* + 4J#!|fi9£&, 

ftA? 

7.15 WAGK1.RAW t fit= 

(0 *IJH-!Ag (7.18) ftttS eel ik - 12.5 

(ii) M-A A3 Infill AS (7.18) fill l°l J3 , UFA female ■ ( rduc - \2.5) 

& ft female-educo female A A A ? 

(iii) $ (ii) W#* female W^KcSSEil-M^Kjns? 'jAJS (7.18) ffl 

7.16 LOANAPP.RAW S«SKi::riiil *P- 

forw*, 1= ft^-^m^ft^M-ftm 

Klgft u*/>, I.- 

fnaSATA,. 

approve ~ /?,-, + ;?[ *i'/t/&> + A '/i£ @ ^ 

(o Aamxif^K^sfia^Ki&j'rja^fisiH*. spa. p, 

ff A ? 

(ii) ftaWnreetfuAilefl^JlU, »& white 

WJS«o S*SEttM#W“l? A^AA^? 

(iii) ft A :& ©I 0 )R , tp )iP A Si hrat , obrat , laanpre , unem * male , mar¬ 
ried , dep y sch , ca^« , cAi.tf, pubrtc , rnorlatl , morlat 2 fll nr 0 uA?^ W ^SSt^; 

#f+ A $ ft ? 05-ff xf # fi A £ s J£ ffl S hH 1 ? 

(iv) («&«*) # 

(v) (iv) obrat ~ 32 

RA 95% 

AjtfgARA 


* 7 * it- * *TAfclS.« 


,<Z K V 


if iff: -'-ffl 


<&M&) 
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«WMft (S*R!«fB#$*tfl0rifejg), ftSa. 

ft, spa^uia# ;&•£&<, 

ftffiOLSftit&y^^. F&«MllfifEfl, «ffl 


8,1 #;frgt£3tf OLS 0rii$MI£ll|fi] 


> l_ /?o + ' /?!->■: + Z^: 1 '" 4 A-'j + a (8.1) 

&|3f, MI.R.1- MLR. 4 TffiWT 

’58 t 






OLSfflif-fl £ n , /?,, $ 111 ft »f5 5 ¥ EEW T , R#K) 

iSriuH-MSkt.t^# OLS W-Stt, ffliS^tT^^/T^Var(u I x | , .r>. ’" ■ 

MLR.5, £1£9J OLSW'X«#W-gCttWaa t f 

*£f-SSc /?, W OLSftit 

tfS8>»nfl - 

a*#***-**#****!*: -iscft, spafn^-ftdaafiA'e#^ 

*TOLsb;*«ni:aiiia®*‘SA*fli, fJf 
t myfi, «UiSE^^*f4ncf, aitira 
/ tfctHrt***** ft*. f*ra*#*#Siii*H»ife&'hfS) 

uo m. Mam. vmttmiLtt&Fftti, nr lm mi-x&siUJA- 

,&£. ffiajEtftfgttKmaiT, ana**-!*#*** 
« r « a n iK at w a m• a as'* n m :t. 

*urji*£n>ff. aw oi£«ktt«f*X*flrtt»*J#r -H*f4*£S. * 

**fli1lfcH.fr««5«r*&c JpJ|lVar<«|*M?fitft. OLS Dt*M BLUE, 

it ft. SJIJ.3*«iBW-*ttiHit'f», tnlMl 

8.4 T? + #fi'|iJiW3P#, Wi6£tt?Jfct; OLSS* 

ftf, ft«ft 

^iEM-ft-woLs^SEi+a, 


8.2 


a&SFfr#f r f , anjit_si?, ffiianrw ols 

S. OLSffifc'tfflh £*jg20^|6J. 

tmn&. Fgti+ffiftOLMSti+ffi. «a£ifJBe*»«Si:MStf* 

ft (heteroskedasticity of unknown form) lit W # $C 0 3 fMM 7T fK ift . H^J'£ 

as. -hm ***«. 

Wihff&JHJtttf-SWfc*, hftWSo 

ft, M.fflfflTT# 


m s m 


9 »' 


*» 
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.V, - ft + ft J-, + 


%'A 

Var( u, I x,) a 2 

R'l'-ffifJfS ft iin_h ,. **H»».*:£JRfcTtM£ ^,- 

#()LSfSi|-fi'^'^ 

Y,(x - Du, 

Pi = Pi + - 

»,- .r) 2 

I - I 

250 a®&Ml.R.I~MLR.4T + -r, tfjffift 

iu - y. ftft 

Var(/3,) - ^- (8.2) 

K^SST' = 2(x, • .7) : >J.r, StfflMftt «»*ff 7 =<r 2 w. 

WJ&* ft/SST,< (8.2) g ft* Iff, XtfT 

&-5£DL^'#IEtf0 n 

ATft Mfe^iMH^*ft^JVar(ft)&li&Tf, BrV.&&m#l3£mi, 
mnsfcne5-#ftti->6r-g ( 8 . 2 ) ffis (white, 1980 ; imps# 

«s- = ^ u, &4<m*yxiu olss^, i$ft, m-ww 


( s, i ) Z u 


(8.3) 


OLS Pl!0ew*jg'l'it#rti *, 

5t (8.3) - ft EH tff it ft 56? 

*h ISiMZ, BjlUilW, m>n (8.3) a fi, #««¥«*& 

^Ei(^,-/«J : «?]/(-r:) 3 , BP.* (8.2) J? « 

,ft£* (8.3) —i¥#i£l iSEiffi 

£0rWE«8tt£'3?&f*3 

[Wooldridge (1999), 

v- ft + ft r, + ••• + ftx^ + a 
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- it* g rn •* & s£ : «Z fl: .WP A 





^ W, m , 7t(K5g MLR. 1 - MLR.4 T, 

Var( /?,) #J — I s - IF. $ fc it it .£• 


a*. s&R t m% 

#£3.2 IT), 

JJ (8.4) (heicroskedasticiiy- 

robust standard error) •> DjTtt 

If (White. 1980), 0Ei|-*M**JW*fe [ bb& Hi® ft* Eicker (1967) ft 
Huber (1967)] It til T flft 

+ . Whitt, HuberiS Eicker# fit £ ( gcffl £ # ft ft ffeff I 

-fi), 

tfftt, ft # *t B 12 ffl -WHITE. &ftjS (8.4) 7 r¥;Zr£ffi;t£« 

«/( n ~*~i), mr&nm&wA. «*»*?*» 

5 »«l * SPtHlel-«ffltt W SJ»lit ft 

OLStpft&c S * *U'ft H# (MacKinnon and White. 1985) it ©f * T *t 5*1 

(8.4) WKfttES, J5r 

ft)H ft laJ '/a & ft & Sr it # t. # ft1® ff ®P- ft JB sC c 

(heternskedasticiry-robust t statistic) J? = @3g t §Eit#W— 


_ it it tt - lie & fg 
#>Si£ 


(8.5) 


ATKffJt5S:fiffiOLSffiitffi. rfn'M&#!:&/£ nRiSfi, HfrlUiS# OLSft 

t sEtt*»#sr^-a.tti± t 


ms.i raw^5;fr*-*t*tt£**Wjtf#i}Bss 

S.tf'&ft&.W 7.6 OLS 

4Mtttftfcilt.fr 4-dr £ 0 $JL+tirif4L&&4- 

###■* ;L4±ifc# , 

log (luage ) “0.321 +0.213 rnarrmale ~ 0.198 tnarrfetn 
(0.100)(0.055) (0.058) 

[0.109][0.057] [0.058] 

“0.1 10srrigfem + 0.078 9 educ + 0.026 %exper 
(0.056) (0.006 7) (0.005 5) 

*r s * »*£ & ^ 24 * 





10.057] [0.007 4] [0.005 1] (8.6) 

- 0 . 000 54 ex per 2 + 0.029 1 tenure 0 . 000 53 tenure 2 
(0.000 11) (0.006 8) (0.000 23) 

10.000 Hi [0.006 9. [0.002 4] 

n — 526, R 2 = 0.461 

•252 QLS-i* it {£ T ® ( ) f, ft)f 

—3 J It-fi # BJ ik.fe-7>te-% [ ] ^ , 4? -f -t- Pr *1 « 4. & OLS 

fA-S& (8.6) **, UtAft'W, If Jb, t, ft 

r 6(| -f& )f] ^ 

$.£#].. i£;i0A, 

66 ^ * I s ) , gj A ft&'tA / SI it * 4 it t # *&&6(| / M. if * * [®] ,) 

**.«.£. «*« t - 66 *#t s ii## 0.006 7, ft*|«# 

;ft«^.0.007 4 o *i±, i£ ^48## tiZift-fc 10 -rX Ji 0 

(8.6) i£4^. «r^ ^.-X.-'Tt-X'J' 

0.005 5, ft * & -$■ # ;£ & #j 

ao. oo5i = 4Un?**»&*? *?-£■£fc. 

;ft-& tbi4'|'66#;f.5*-g-A., ; 

. 4^■fn aM is, sja-tfA-tt, 

(8.6) &4MJI® A £5* ML 7 4 *£■(* = Afl/frfltW, J?4.-#«.4-4 

££ (#ri6A) 66 

66^rfr 0 iit66^ 

JL3iS 8.7 S 


feJK##s8tt#ftj8ittairtt ols fa 

-tm-t£2!dwr°j®= ■&, 5n* 

O’.. , W4, 

(#£^4$), tm+nm&bKffitfiitfit jt^o roastti*®® 
fulfil r mTtmp,#&n*nit&%i&kxtxmijLm e /['#*?? stw«« 
t, gift «SEH-*e«j^njtB^fisp^«ia j-r frm, 

$*rt&3Efti5L 

i$.}i'M (8.6) 

tt^WtSSig^«c«»/ZS, 

3WW# SHI.® F » LM §tif* 5 
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S£Sm**A* • T#-Jt »/?•#■» f^:«E ^2 »>!.* 





STj'SF gtitS (heteroskcdasticity-robust F statistic) (£& fe) ) 

warn, s-s, &?w&mmftus!ik£mmftnto3.#zmi-*, mxi 

MS F fllLM [#Mrt^5r#ja. 

Wwldndge(i999) : ’ 


0IJ8.2 

*]J3 GPA3. HAW 4-fntti+T**T^r«: 

= 1.47 4 0.001 I4raf-0.008 57hsperc + 0.002 50?of/irs 
(0.23)(0.000 18) (0.001 24) (0.000 73) 

[0.22] [0.000 19] 10.001 40] [0-000 73] 

+ 0.303 female ~ 0.128 black ~ 0.059 white (8.7) 

(0.059) (0.147) (0.141) 

10.059J [0.118] [0.110J 

n -366, l? 2 --0.400 6,R : = 0.390 5 

ii $ <8 #ft *> %- * 1 it ft # ft ftf=] i8j1 S>1« * *.fll , A ft ft /fl ft ft « 
fttf a#ft s &£■ 3 .£■&&&■&*-£■$: 2 ] 

MiZ&ln&fe&tt T »r , 

cumgpa ik iL \°\'ti. % fr - if f~ $. (0 If! ist T ft # Ho : ^ bUuk = 0, - 

0 c t#*J 7 R 2 , Ffttf*; 

fl? S‘J ft ^ R 2 A 0.398 3 : -f ft F ftft*;*; L (0.400 6 - 0.398 3 )/ 
(1 -0.400 6)](359/2)=»0.69 ; ■&<%. rfi ft T ft, ft^fe-SS^ ftttft 7 
i«S), ft ■*&&-*#«.«*,* 

if#* iMft*ft<Sftft Fft*f*#0.75. 
ft«4fclfi.Xfti«&-#*|5]- 0.474, •%### Sftft* 

•-ftF-»i±. 4M7^ * *Ueft 0 


#^*Sr^WFl!B*fc#m»i+i(:3pr#^#«ttWFSEitl: 6 Hitt, So 
S868f>J •#*£. 

&. MTrfigio inieiiffft -i-nm 

$£ ft ‘eJ.i^MR ^ © if W S S Ift 8 IS LAf SJ i+ 1 (heteroskedasticity-robust 
LM statistic),. 


fflB 8. J 53P if J|«^c 


«H it 
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.v = A + /?!■«'] + ih-'i + ft'f.( + A-'i + + * 

= lmsu+m, mm 

(BU'TS- ummm. «< 

S **9rfttta$ftjft?Tl0a. ffifl.LM-n-.RV. Jt + R 2 s **MJ*'hHja 
+ *#31 MR 2 , 

w-mimjmi&fttMmtittimwwz&iJift' *-**«» ols 

i''Vidm&i\-n&wmi\-iiti?T?kc suss#.r 4 ^.r„ xtmtmBr 

mmn^. ?, wx 5 *j.r,, x : . r 2 , +*, $ 

in***(«&+#fJimw a $tt m^® a4 1 w®aw a?«E i$*fkBn, 
SII,), 

J 3t f i u . ~ 2 « S 0 (8.8) 

s«, ai jsi#? t«x r—-h#@rWi0 ft«!i#P3 f t- i »h$s 5 mmn^m 
£**+«#{ r, « fn f 2 « ismitio tttttt lm £i|-*££Sltg« - ssr, , 

K‘1 1 SSR, «W^H!/a (8.8) 

sm, &'pTi*&&vc„ ass^ns-s-^ w® 

i&ttumimiji, juwttaa^T- / ttttMaitftftiJi*#,, 

it, 51#.& Wooldridge (1991b) ^ Davidson and MacKinnon (1993) ,} 

LM 0EitSWiMtc 




2 . ^i»jaiga+jimw^i'e$tt^isjaigs9ffesiw;9fwa$tt« 

®n ; *n#w 9 -hmms, iwmii,t^(F ] ,f ! ."-,FJMK 


« A. 
cr c 


3. r y fn«rw« t 

4. 9S FW 1 *t r , iT, r 2 «, -. r,« #0!0 e 

LMgti+ttgt&n - SSR, , £ + SSR, 8fc£*JiJ&'Ma|jBM 

ftn F, lm iff iS Jilt -ii£i!lTS«tt /-M 

gtifffi, /> iSMi+ff«S-4‘ 5.2 tr + jiK?M LM§U+*- 


^|J 8.3 ^fgittiMSEitl 

4Mn*'iS] CKIMEl.RAW 

(1986 #) 4**24. 

/iafr86 = 0.567 - 0. 136/tcnv ■* 0.017 8<n>jjjen — 0.000 52arj^n 2 
(0.036)(0.040) (0.009 7) (0.000 30) 


ft).040][0.034] [0.0101 1 [0.000 21] 

- 0.394;rfiw86- 0.050 5<^«/>86 - 0.001 481^86 
(0.008 7) (0.014 4) (0.000 34) 

[0.006 2] L0.014 2] [0.000 23] 

' 0.325 bkick + 0.193 hispan (8.9) 

(0.045) (0.040) 

[0.058] [0.040] 

/i - 2 725 ,R 2 ~ 0.(172 8 

^ ^ t # ;(t ft fa € ft # 4 ft ft. 4 >1 £ 69 £ Jf'j, tt 

avgsen 1 fait, it ■$’ 69 t it ft :* ft >9 1.73, ft # fit 69 ? it it i ft 

39-2.48,-, EUt, 

arisen ft rarr86 69 ? :>’ # # ft Hi J$ # : ft ft ft -% ft. /s] # &. £ ft ft 

fa fi&ft# ft -ft & ftft£ft ?f«rr86 ^ , If & ft -ffa ft" mrr86 

% g % -ft = # 47r A 4 0.OJ 7 8/[ 2(0. OOO 52) ] *» 17.12 ; il £. £ * #• ^ A * 
69c A # ft 4 . ill avgsen ft. "f 17 ft 71 ft . >iarr86 ft avgsen HCiLfaifa ; 

17ft,flHi£, iS JSj; avgsen ft A ft if] ., 

# T 4 4 ft *9 ft ft $ ft «arr86 £ # A 3f H ft £ 4 *9 45 
****«H i :/^ = 0.A H ^: = Oc *1*4*69 LM & if i (Jt 5.2 ft), 
•jUnffft LM = 3.54;^ — ft il *Aft 2 69 * ft ft ft ft t. ft#S'J — ft /> It = 
0.170= 15%69M£ftftftft**6|.te£ Hoc 

69 LVf ttit*#LAf = 4.00(#®ft&'J'#t),p tt-0.135 e & £ Hp 

69ft.*S69i£-i*;4'ft ft™rr86 :& ft — ft ft- » 69 46 1«3 c [l&)fe-J§ * , fa 

a-c-.g.wn ftlttf:.Itft.A(8.9)B9.ft.£t&-!>U£ft — ft3?!,if*69 / ftiti39 
0.658,A4-*lfit / 0.592,.] 



-ftfgf#iri* n IHJ2*i9.#;b£ttlttt F*LM ttittt* 

SSSiS&ft, *&,m- 

mtftfir oLste* 

am,^^tn.mm^.e.^ua oLs^^m-t tt., 

256 ^¥.*,MnaM4iii^^ms#7ritt:W7r}ic 


# 8 * # 
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&in&toTm&&M7f!ih-. 

y - & + jSix, + ^.i' 2 + ••• x Ax, + h ( 8 . 10 ) 

MLR. 1- MLR.4, If]fKEL( « | r, xj 

- 0 . ^MOLS^^KriX-aW, 

MLR.5*jEflltt. 01 

H,: Var( u 1 j| , ,r 2 ■'" . x f ) _ a' (8.11) 

ta®istt, im**a** h„; imhm* 

U fff M Var( « ! x ) “ E( u 2 : x), RiM 

Hg : E( u‘ i .r j. Xi ."•.'*) = E( u 2 ) - a 1 

&im, *n*lM*«8JCffa#TM**tt*S, fWIfittR 
H •**£+**$*** (*JW2{ti8*£±)» 5ll«Ho M'a 

« 2 r,«*+**. 

a 2 - 5 0 + 5, x j -I- o 2 ,i. >• ••• + S r i t ^ (8.12) 

ffl: '£fell“]pd);l (8.10) 

Ho:o', = S 2 = ■-■ - A-o (8.13) 

-A&tiSUg&T, #1MT*ltl««St (8.12) r|>lW«* * %•*„ Xj. -, 
x*jejfec $fm(i'm5.2 « 2 

DTffl F SLM (8.13). Jgff « 2 fK) (fctSD. 

I|5A « : V S«AA J. {B&M'Hfctl-ftW* 

»ri£IE«lBi, + m 2 , )S 

a« : ^x„ x ; , -. a* wolshh. 
iS7 j(DBK®iS3£iSa«®ff. 

olsi(£& u, £$,- ®--th'i 

i!-d, Witt. 

i('"iJ 0 + i5' 1 x 1 + iJ2X: + '" + Ax/. + (8.14) 

tfl'Jx,. x : . -• x* ttif ff F *LM fcif-tf, fflOLS 


. ;t * g .j? .? * ,.> «£«>?..* 
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Fffl l.M (8.14) SOF-f^'; ^-%'fSit'^T® 

(8.10) Biftmm Kfnffi'E&A Ry~. T&. 


Ry/k _ 

{1 - Rl')/in -k -1) 


(8.15) 


S'f 1 . k %■& (8.14) (8.10) 4* S ft 

ih], *aimft fh tits, 

(8.15), MpW'£ttW*«{§l&;£T, a^F&il-ffl: 
(f^KrJfe) -t-F*.,,.* 

(8.14) (fiR-y-U: 


LM=n-R-„■ (8.16) 

LMttftM&xlftft* *KT0ia^ (8.14) JB, S't- 

lit- LM &&$&&&&%>.&$;% Breusch-Pagan H$a3 h (Breusch 
Pagan test for heteroskedasticily, BP test), Jj) 3? fife fD IS U' (Breusch and Pagan, 
1980) tEHiil r-tfS (Koenker, 

1983) fcKiiilT^ (8,16) + LM &itifcftM!&(ii f-K M X W )I ffl 

tt, ww-iKss^a, 

SMft BP H = 


Breusch-Pagan 

1. «^it-#ffloLsfliitsi?a (8.io) c ftmoLsnmyft u 3 <45& 
Wiiiifj --t-h 

2. flftj* (8.14) tttlalW, e'F&tMM R-riJR\‘o 

3. itHFStittsLM8EttiNH+#Pi'S (illJF,,,.*.,))^, S 

£-#5jtg}iS££ 8.4lHt-& c 


§*18.4 ttajffrftifrll + W#**!* 

4Un (£.$ HPRICE1 .KAW 

*1 a ah* 

price -— 21.77 + 0.002 Oliolsize I- 0.123 sqrft i 13.85 bdrms 

(29.48) (0.000 64) (0.013) (9.01) (8.17) 

n =88.F 2 = 0.672 


* 8 m #*js& 


V247 




Hit % A-in )*.&<*.#$! + -££.4*-S-#*#;*- Hi. ^fn 

OL-S 7) *t & £ ± ft. ® ’Ja -, u : *t tesit^, sqrft fa bdnni ® )3 

tfrFJSItf + /? 2 ’ 0.160 L. -it n =88 fa k =3 +fr.XT, #S'ife.fe ij 

F fttf-fF-[I). 1(S0 1 /(I- 0.160 1). (84/3)^5.34 , tsMtf 
[> Ifift? 0.1)02, ■. LM it* ^88(0.161) ])«= 

14.09; ■£#• ib iH) /> •fi=»0.U02 8(#'J /U xl & ^ ) • - v - * ^M'J % F * *- # -t- 

J.'f±- £ £ #1 + , iMO ft price Jolsize fa sqrft W 7+ft ft F),, ft Ff 
/>rl<v *t Ionize fa sqrft # # 'f± ?tl If ft -, ftf ft if W ft #■ A 

log(/>?ir?) = 5.61 1 0.168 log ( Intsize) + 0.7001og (sqrft ) 

(0.65)(0.038) (0.093) 

K).037Mrws 

(0.028) (8.18) 
n- 88, R 2 - 0.643 

# it ft-13 !)3 OLS A 1 ft ft ft log( lolrize) , Loft «/,//.) fa bdrms ft® ’)3 , *§• * 
R\ : = 0.048 0, 0 ft, F = 1.41 (pit = 0.245). ft LM ~ 4.22 ( p It -= 
0.239ft fftv'X, + & 


Breasch-Pagan ft#: ft 5S & ft?Mj 0T j£ If Kft t ® * U £ tt « fel U i . # 

ifffrSSttFtfLMtt#,, i2ft, P 

Uftl'ft^ffiMft®; *g (8-10) 

ft*1?N igEH-fi, e*M * 


f°)®8.2(^ ? $(7.11), ftftft A*loftt t «tfe) ? £ +ft «Ao, <-.r/^r j£, f<w? *P 

= 1 : 4 , 7 -S. ii^.'ClogfTt'ng?)^^^.^ 9- A % % ft * # -&- -ft 

•4 3 -ft a P a ft >: F ;s] „ # T $ 3£ ft a 2 #.. (V is ft ‘t 4 # 3(1 @ 1)4 7 F £ .■£ 3( 4| 


^77 #11^1 White 

^ 5 *mWT, SomrrWW ifi 


► 




ij C- .• *V fK *Z A 
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ttt OLS tom fli&ftSEMo jfctW, M^£ft<K £ 
VarUJ^.-.-O - <T "T * 4P T &t) f!£ . EPiS^¥^T « 2 iftf* 

(.'•,), (r/> 

ii •$&, {Sft'ttft (White. 1980) — # 

(8.i4) at 

m oi-s #nmnmkm ti 'txtm'n-n 

<6 = 3 t&SStBt, Whiteg£Mi]#T-AnTlA'i+ : 

u 2 = (Jo +- <5, r ( - ft ; x : 1 t r j + n 4 _t j + h 5 .rj 

+ t.-t + t ■'.' i.t; “ ^7- r i + A? / ,-Ti + 1%.$ (8.19) 

t'BreusL'h-Paganfe-^mt. SttS^T 6 t 0 !Tl 7C, White #*£&£ 
(White rest for hereroskedasfirity), (8.19) 4 1 IS) tfStSiBf #' M 

a, ffifto W LMfAil-M. *ftiitM 

/ElStrSK7T3ta'J2ff:MW«T. (8.19) It-fj' 9 t ft 5: V:, to 
Whire 0 IQ — f& (•??-£ (5 27 t ® J)d Tt; (0N 1 -£ £ £ & 

(Hi). En7ua^,S^«s0^WhitetS^W-tSfclS: *r-F*£a*tt > h* 

*!«»«• •'Ht white tt jfc jj?S S«Stifiifl. i rti ffi €1?S' 09It-t, ! k 
01Z. White ft ft ft Breusch-Pagfin ftft £ |hJ fi<j £ f ,\\. (jif % 

a«7s«*«^#**i!S5x»fwf« 3Mn7trffl*4£a«*ttt§tt. ra 

ffsrufPJjS:- •.«, -ftiSKfi. olsjksGl, iott. 

>', ■ A> + ft-M + ^•’•.2 + ••• + ;V,t 

Wftim£J£J3£ 

ft - h 0 + £,>' + P,^ 2 '* (8.20) 

j$*K MMIJt-f#. *gws, >' 

«; (8.20) _v, 

iiTUft (8.20) trijftfflfgitli,: t =(» fll ft = 0 . 8 f] »T M J1J F 

ifiLMSEtf-Mo 

&3&S&T&i£ = 

*7Vi:^& r, iff. $ £tf y MWSftw-tfSii-, rxutf.iktiJsmm 
ffJRfttt E(. v U)M3EftW, ftJffljC (8.20) H 

^njwiE^rs (8.20) (8.i9) wis. iC 

(8.20) White -###'l*f£ft 


«f * .* &:■c-£-& 




White ft 151 

1. ^nf-^raoLsftH-isssi (8.10), mmousmn » *«*«.*, 

its OLS RgitiVIr u 2 f• h' r, 

2. fSA'fi (8.20) ieratPl'tlM R-¥tR 2 ;r> 

3. ft it * 1 # 


0'! 8.5 White&3&#jft3ft®jt 

WhhvftfcttftfriftyMNMTrti (8.18) t. -* + Afi ft 
LW ■(£$<? %;& — ,&;5L, £ 2 ^ ^ iF; ij li? A .& A 2= ii 2 *t 

Ipfire .(Iprtce) 2 fit BJ !)3 [ * t ^ -W (8.18) # #') rtf 4* & I i 

i\!; : = 0-039 2 ; T&, LM - 88 (0.039 2 ) *» 3.4? , A/> ft = 0.178, 4 

Breusch-PtRin&^ft^^^tfr^lt, ij A 4 A4 3" 1 -1164 £ 3 « ft# , (2 

A *J P-PltL& 15% tf&s-u *■ -f ft ft T- ft * € b] dr A -, l i ^ z£ # «i ij 5 


MLR. 1 - MLR.4, iifl*l»»St£:£3 M, fQ Sfl #j| f r MLR.3 [JIM 
n. W.%. WA, BDttVwCyl*)*##:, 

h u , t-bdn. ftu£?Mn£ /-- 

&, «fl#A 9.1mfifc-ab&tf ft&ifc, 

£!*£«*. 8f«*ifJaft3tffi»)&.£afrE«Mfe&e «l§, inUffcflltf 


8.4 


inmwM&.37>'¥ttfo&jnkz-£mfr&&iT£&, w'a, mn 

ft 8.2 vim$\. -ftoJIBWlElJSZS, ftffl OLSft 

i»wi, ***#£***£« 

IhJ 

5>‘J -tfcfcOLS£^*Wtti|-Jlfc. t fu 

fibi-i, *ta* -a** 

0?CA, 
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St tfiU&if a. 


it # # .jf -r -g- 1*.« *i.*: 







(8.10) ;{•$£ 

Var( u I x) - a 1 h (x f (8.21) 

*M'. Mx)*«u«ttW*fM*, i&T *m&m% 

IE. mu*f0r#'n.JII6Mft &&&&■% h(x) X) c «ff] £ A-'E =p ffi££ tt 
/>(x)#tifci, M£&£tt#gc«x 2 ;fc*n, (UilsffJfiffi'fc\&— 

<7? = Var ( «, I x,) = 

<, 2 hix,) = o 2 h, , rftf*T 

WIM ft ttSo, 

(8.22): 

sa-c, = ft i- /?, ??;<:, +• «, (8.22) 

Var( it , I inr,) = tr w, (8.23) 

iiM. A(^) = i«c: &£**. KmM 

a®, (*«/?, >o. ffiffMSlfcf&i&MttiftAiB 

aSDSJtt/m,) * ft me .feSItt, ?Jt VJ. H ® (8.23) figfiiiyj 

IE a h, #3^?®#: ( W (Vic, #£§ a -Jinc, r. 

®nftnsrffl:*r@ (8.2D ft %? mn am 

y, = ft + ft-ft + ft ft + •" + ftft + «, (8.24) 

fj2)t)- Fft^f ft tt£x, egg#. j^riiia/vT.m*, **ttws!?fi)Si?c m 
g, £ftVarU,|r,)-fcX«?ix,) = <7 2 ft , #f El w/./ft ftfj ^ ( W x, % ) 

>; ft: 

E( ( «, ftftft )") = E(« 2 )/ft = (ft ft ) /ft ~ a 2 

x, A&fft ( 8 . 24 ) w 

.y,/ft A, = ft/ft ft + ft (ft /-/ft ) f /?;(-*:,->/-/ ft ) + ••• + ft (x, 4 A/ft > 
+ («,/'/ft) (8-25) 

l£ .v,‘ “ ft.-* ,’u + ft ft' + •" '• ftftt + «,* (8.26) 

5t+. x,*<, = i//ft. *ttteffi^fig^*«*,T-!i#3i!f^M$ai^civ / ft- 

AB (8.26) 

'if ft .•""•*'ft ft"* 



W. OLS ifftg (8.24) ft 

»*«« ft *£*4*1. rfffir,; = I/ v /A; t ft 

7 •**»*«. 

*«s. (8.24), 

mx\/-J ini. - ft( I/./ ;'«<-, ) f ft ft t'nc, + «,' 

««<-//7^; - ./;^ 9 *a, ft ffiftttAft&Ktttf 

f®(S]. (8.22) 

UfA (8.25) XfK&Sifo'afiSctSfelW (,9f W MLR. 1), tfff _§.!®M.#l1# W 

jtt 9v, vi x : %m, «; ***#«»*** U), it 

ste*#. sp*. 

Jj-m (8.26) «tfftt0r4*ft5>MgjK MW, ftu* U, %M)L 

%'a «,* tfe-ft-fj AllW Hilt, Snili!S«S«^^RI 

(MLK.I '• MLR.6) , 

PO;«fn*nif oi.stti5»r iiM)(il£TII8AWttS (itia 

blue), (8.26) 

fts'M. a^i/y, ft*. -, ^ OLSfeit*w!'f 

^ K§'J- 2^ ft’ ih J&ft )<( f! ft 7 §S (GLS) tfiif B (generalized least squares 

estimators) BMf. Sfi, GLS 'feif ## ft c 

&M 12 GLsfeit#, 

ffeftftfi (8.26) StjEJ^WSSUM®. 

W0ia + , t6$#SJtaftti£, ? aftfiWFgtiftt, It (8.26) 
flippy I iffiiEJt ft W—ft?c«li'it-a:c Ifl, GLSftfTf-tf 

ft 0rU6*KMJ(#S#9tt OLSte-if-ft ft Sft- 

& c 5 Hn«twx^aft»*KoLS 5 )-{ff, m 

ftifit (8.26) 0fftS!lM R-T i)-, ftffmi'# F fOfr 

y‘to'k&'PH02>m 

& iB.znwktift'AMz. 

GLSffiitftXffi#*imgft73ll (WLS) IS if 
I (weighted least squares estimators), 2 ft £ S 5P K $ 3): ft ; IS ft ft 

+ 1/A,.. It MS. Xt 

« # t ft M ft M iWI» W ft Jg ft ft & # ; oi.s M *| $ ft jffi iJ »R-f ffl |sj 65 fa 

i#, WLSffiittt^^fSTftft^ffiftW ft, Aft 

>J(>', - ft - ft,.r„ ft. r, .-•••- ftrj 2 //i. (8.27) 


252 


► 


rtmfw&i* • 


if £ ,* *** if I^> ; HT <4; A 





- 26 A 


ft i/a, 

£(.V,* - Vo'o - AiO, - A,.r.1 - ••• - b h rl) 2 

■ I 

+ t (8.27) «j WLSft-i+MI:4^£M5t (8.26) &£JWOLS 

Witffi.: 

ipftft/J'-^fiil fflitWftftin: W5E>c. W olsjEJE, 

*rj**r«*#« glssj* «***+*»* 

fft 0 frfetti, i£'H\ £ 

T'±®¥i& f&, t< 

oi.S0rf#f!IM*iaJ. 

SR£-#M, 


$u.6 

£8.1 LfrTftt SAVING. RAW (1970 -f-kX jM 100 / H£ A) 

««****« ft *M£ S A'ftlM OLS *»*>&** — **;&■*'] #*f- 7 ')3 

*«£ (8.22). (8.23) .«jg £-fn sfr *> 4 * 

t, 

(MPS) Hi OLSfeif-H% 0.147, f 
giifift 2.53, (£8.1 t OLS##£«££^&#;ii-j*: = •*■>£•$&it >!? 9^ 
££i±£j*i,si, flPA-fn-®r«li£#*Tf-#^-^-a.—#.ft#;*•«*! 4Mn A £.!. * 
■Hfjf-) MPS # WLS tttfllLI 0.172, r = 3.02c 

OLS £ WLS + )H3fe, 5 0. OLS GLS <Hl *i,U6-f* rf-It4a 

•£■&&, r *r Li * * £ £ ii., A # OLS *> WLS-# 

•if (A i£-ft *45.0*, %.&L&-it1)te$k.H}]L&.>s>X.*l&£H}#4'yJL;. % (1) 
Hfr% (2) H] tW 

ittfeftffl OLS >2. 4. WLS, if*^CT^i+4t#£®>!r<!$**p£!‘Hi£, 
MPS; # ;lH££.4f4s i £W 45-Sj ( ® Hi WAn £i#r-?-#fc#! £ t 

14), ££|> t sb . JLHtft. m OLS i£ A WLS te*H£, 

-£££*'!£)£#, if- OLSte-itittf F&tttt 

*#(l)fl*»*(3)*|*i* R-t * 0 £****.««** & 94 £*$*.£ 

«:£ 4 F &i\i%F= I (0.082 8 - 0.062 1)/(1 - 0.082 8 ) ](94/ 

4)=0.53 , A p it = 0.715, ft FI WLS ft -if (ft# F &J£G£. FI £ (2) 5'] £ 35 
(4)?i| t !?--¥■ # : F=0,5, £ p (£ = 0.739.. 0>t, ittfe&ffl OLS ((OKi 


JH tf * ■#*&■& 


V2S3 



WLSteifif, if = #®t-5>\t 

■Mi#.$ w ffi ^-sj <tx<^ 7 c 


ft 8.1 


fSXft: sav 



SriZft 

(1) 

(2) 

(3) 

(4) 

OLS 

WLS 

OLS 

WL$ 


0.147 

0.172 

0.109 

0.101 

irtr 

(0.053) 

(0.057) 

(0.071) 

(0.077) 




67.66 

6.87 

size 



(222.96) 

(168.43) 




151.82 

139.48 

eJuc 



(117.25) 

(100.54) 




0.286 

21.75 

age 



(50.031) 

(41.31) 




518.39 

137.28 

blatk 



(1 308.06) 

(844.59) 


124.84 

- 124.95 

- 1 605.42 

- 1 854.81 

MSI 

(655.39) 

(480.86) 

(2 830.71) 

(2 351.80) 

HUH#:* 

100 

100 

100 

100 

R-W-ft 

0.062 1 

(j .085 3 

0.082 8 

0.104 2 




■ft^T, *,-£4Un4-& OLS ttit-tt. 0.147 WLS if-ifif 0.172, 
iej H-i]'»ll5 t ilft, - # *F .K A W — th .3- 

OLS it if it 95 % ft 1 ft S fa) <t & -&• T WLS i* if if, WLS iiif if 95% itf J. 
it E i«] -tL 6 -&• 7 OI.S-fcifiiL 


$«», tun. jMn£&*«g* 

«* M*s*£M**i**2ttir*¥ir*tt*? ££*&#«*&*. mn 

V r ar (.ylxp .t 2 . •••, x t ) t 


fil * 8.3 (ET *J * 8.1 f * {1) n ft at # #9 01 .S 0 -5 =f # ff ft A 

ft T ^ i+# * 6.66. S All R.fi * -rufe & A ' # •* ft * 


u 2 ft me 01 a ; 4 $i I«r 


Sfnw^rW^ji^A/MUiM** (f&S'hAM't-JH**-ffi 

**^ai£Kt3ifeaE«»t'W»«tfjr-*5fi. turn, fs 

ffi«ffJtt&£-^IA*r£ 401k ^££i+f[j#35l£1S!^i£if 

k.. 

r gs #**<*«>* • i+M f* X * Jti* : *H A 









con:rib,' f = /? 0 -i- /3, earns, _ e +- /?,«#>,.,. + A m rate, + u,, e (8.28) 

it+. row*W«> r .,:fc$ f AifcikT.ftiHMSia ? 'uj¥#-^W3£SS; ru^.^lifcA 
^fc^W'fiA; cig-r, i ,AlitAfi < J' f Ft5; rnraif, A & A >lk & 0 S .« fill H — it A 

4>&a*JKPW«£fl t 

JuMiS (8.28) %'A, 

warn#*, *a. aiitamjA** *«#»«**, * 

*•««•», ®#tA«65®S»J«ffi/Il, 4 

cort/rib, 3?/K0 f A A ilk A ft A A A S’ $t . earn:., fUa^e, {£L H tft ^ -fel S A r 

ftffJjgiEM-AEfciSflfti 7'^'. M 
Sfn#A® (8.28) %1M i AA'IkAM^rWJiSaiTf^, SftfB&fiJ-feik* 
A-A.&3AA1 


iwi/W/j, — )3 (l + /?, earns, + /? 2 «#', + /?-; mraie, + «, (8.29) 

At. «t, = ».;> j>,.,, Sn£« 

« s I 

\mn AAt« AAik. SPAA' (S.29) -A*TA 0LS5fH£i+fiti 

fom£amm®<Bm®..- (8.28) & 

AfritM8fcA**fKi, ffiAAW^^fflA'jA'Jka^A^ 

A (8.29) 

5n^AA*T-±WAe«^PJ^^+t«®, !P4|££i£7jcA-±MA§ 

(8.29)ft- f fn« ffiWVar( u,.,.) = a 2 , 

WAttW Var( J) r = ff 2 / m , 0 &AM.AikMA.£i£Sijli 7, 

&&*Hff»dT,A,= i/™..larfsa^rsfetfitttt- 

iiE7feAWA'lktfS'JSAWK»o A A A ft ill A R A A 7 A T BAA A it CKj« 
«T.^tP,A,itAA*A«®Aeti#feritl-'#AAAAffi, 

*AA2M t Wfi«ffi/£»^-^am*INS,3P&.A3;fr«Attiaj!l*-£S6 
A-AnAAW#Jfr^fcfc^Jc W it, A. A n A A A U » A A « A _. * A fitt 
«£it, ttSG,®#A«AAA.tMAA»#ffimftffl: (W4fl*^{st)„g.A 
n+*f»£2i ^±fnan£Att.$A-A&<)AAgffcT^.k¥,¥AfeA7K 

feStfiBflfil-in KScTp^Sffi: 

beer pc — f3 0 + /3 1 /»r*-21 + £ 2 avgfY./Nr + ft *^A' + fi 4 price + u * 

U&}kW®, iTAAu*«**&{«&, ^'MWK^/a-AAA^^PIA^ttA 


—i*#A 


► 255 


#»« # ^ jt n 




*fte 4u*t- A rtf Wft'ft^ftftft^ft'A'ft, 

-, ft-#ftfi;£-, VAknmx 
mu. m. wi.stm rrr.t A*f 

A A A fg- S 4-' ft ft' B it A •£ A A m T % m , 


oTt-rCil-S 

ft ['. -ftft'P. £*£ 

StWiJdT, M«iJ-h--?<'*Mi® 

ftitiiftfgf/ftWAtotS, A, W(A'i|-ffi,£AA /;,.. ft GI.S 

ftftAffl !:, J&flfti, Dt^flJ- 'ftteiftt.ftft‘AftA CLS(FGLS}f£i+*(feasi- 
hie (,[.S estimator),- 4ft W GLS-fiftfX® ft AttttM GLS aK EGLS, 

Wftft- fl'Aft 

Var< u ,' x) — tf 2 cxp(3 0 + 8 f xi + d 2 x 2 + ■■■ + 4*'*) (8.30) 

5^+, ./,, x 2 . •-. x* AEiiiaeiss L#afte (8.i)j 4>a3 5d»a$S; 

a*» i#»c x, wsiiis#^, 

it (8.30) o ffl_h — • A ft' fHf iE ?■ ■ IP A ( x ) = exp( 5 0 + 5 1 .r [ +^ 2 x 2 +"- + 
4-r,) ; 

(8-30) *&JS#g*fe 9 
Breasth-PaKan^^^^^-^ft^-tt^, ftfl] * fl§5E # ft'£ ttJ: x, 

(8.12) ^Stft^fnj 

Si, #fn«Jtif» 

ft'ATigft 

wi.s, Sftft ff] w i I- w ft ?t -ft ft A it: - 

$a*#& a, efti, -Aftim:ii$sjs wls, 4ift 

**±, «fn#iwm-^'j''j' 
«#&, ffiSfftS.f«« -ft-pftft Oi.s{fti+M£mftftA 
ftlS« (8.30) ft F, 

«*=<r A exp ( 3» + | x ^ 2 _r 2 + ’*’ + £*•**) ^ 

.*'K vUx=x } , X Z , u *n*«Wl«« * 4 

wmm^Kxmn 

log(u’) - Q 0 *» £,.rj + rt 2 r 2 ^'*' + V> + 

^• it * s >* ^ *vtv .• *: r j c ?za 


e 


(8-31) 



26X 


e MqmSFTmmxXKi Jlttffcltftaffi 1 * fM** 

K£- raSrMM’Ftfigft*}®, ATS (8.31) tt£iftjlr-4ftfl*fl(£. 
*rW»fPJ«WOLSflM!l 5. 

ftlf-1}? -#, m)M®VJ. OLS$***rt*il7«ltt «, 0rW. fHJ 

St 1*10 

log( u 2 ) >T X] , rj, ••• , r* (8.32) 

h«KatHfl*a«l»HJ^E(« 2 )j* E(u 2 )]$l£M: ®Zl3 

g,,. mfc. h, wtfiitmx 

h ," exp(#,) (8.33) 

ftinzitenmvx i//;, %umi wls, #*e^«)s&b t, 

*t|iE**Sttft-*RrfTW GLSS# 

1. WyiU^. j ; , -r, MlnlllzlTffifJ^^Uc 

2. ftMBKgftttftimSlkift (ir). 

3. m-jiu (8.32) y w m njrmtttizmgc 

4. (8.32) fi - exp (g) = 

5. Vli/h, Sjttfcffl WLSfcfaittnS 

.V" (So + / 3 l-J'l -f i? 2 r 2 + "• + &G + « 

insffiiesaii, 

*3C±, 

Mo ft»«*fStf- h ( St *8** FGLSttif 

(miit&T^M% BLUE). 3F&, FGLSfti+MftS- 

aw. i‘attoLss»fjff4‘«= tt, 

-,*c ($* $*!«;&■&>. OLS 

M5Sa5.3'|- ^ifcinflr, xH ; *#*Wtil0i. 

£ a * W # *' * 14 ft OLS FGLS **)£■& OLS ft - 

• fgls f4 H - J5 S Sr 
J'= Ai 4 Ar r i 4 (?2' r : 4 ••• *• tVt 1 « 

'p#»ftftH-a. jKtn oLstttrfi««r'#^ *, My M&fcmm-w. 
FGLsftttTtMtfeSftift,. m\zmxm fgls »«•«*« oLstttut, & 

'f'jiuito *i*ftt]*rare (8.3o) wtm 

% -WfA H- h. fttfffltfifc*. WOLSlHMffi&aY-tfiRftfemsS: 

(8.32) 'f’fti'TESL )A 

logOAj.A v,_v : (8.34) 

r s at #Vsm u H57 



at* mi*,, mm mm ( 8 . 33 ) *»#*&**-#* a,- £ 

W 1 SWS 0 +, nam ( 3 ) visitr 

SnafSffJflJffilHlOsS (8-32) fftnJfgttSniiSSffift 

(WUMffl F &LM feufe), $15 1;, 

tt* (Park, 1966) ©&(*}.&#.©»* ^ 8.3 ff #r4ftt 

ffitt. Park&J&-6 -aw*, »5t, ten *&& cat, ep« 

fU x <124.01 3134 .vu Breusch-Pagan “£ White #??.>}£, tefX , I 1 ] 

ffl0LS»£«»tt5t (8.32) *W«. gpfgft*#*&lfK)fg«7. &7 

mo it-a f f #■%, ««fnas^i&aw«fifcis^+MtftWjS-t 

MS, iiS^SSISa, Park^a,, !« 

1)3^ (8.32) mmji&ZiM SflJHffiS 3, ft 

-a^-ii-fi, mma. ( 8 . 32 ) 


«8.7 

74)4 ffl SMOKE. RAW + &#£-(**f—7*)- S #«;# f f 4)i 7 5. 

tfe-f 3i#^A^"3Ua. c>i 4* # #*0'J * ^-f £, RI ?*; 

*1±, 4H-**4MIS. A 

in « *£**«.» *& a *44 7 Hf, 

— *i£-fe-t+ £ £#44.£ (OH te 4 t te-£ TiS* 4 OLS #4 

w) 4 


ags - 3.64 ■+ {). 880Iog( income ) - 0.751 log( agprii) 

(24.08) (0.728) (5.773) 

-0.501 educ ^ 0.771 age - 0.009 Oag? 2 - 2.83rw/a«rn (8.35 ) 
(0.167) (0.160) (0.001 7) (1.11) 

n = 807 , R 2 = 0.052 6 

a, 4 1 , rigs 0. jt ; income ih te 'lit Tv ; cigpric l) i| fe S W ^) & 

#■ «iMC A £ * f 7 ft ; age?j ( * 7 A #■ 4 « ) -7 # j 

rra«»r» )l-f-(iti f]^l£l, 4 

S’]I*.It 0) 3 * -f ^,li']i£-S-fk;*'te&'J' *#it , 4 ^ sfc 4 4MB.-& OLS #! 4 

(*«*-*). 807 13 7-J'f£#*t 

4SJ 2 % # ItW , 4&iL£7{£ff4M']*,£.,) 

* (8-35) 

It 4, 10% , fig 4 agsMH (0.880/100)(10) - 

0.088, ■£.*•&, l/104t#-*S 5 44 (a ,4 

4M£~Mtt. fc^#****#*****#., GAit+# + A 

*t***M*e ****•*+#A-**** # 0 * + *fcM<«r-0.77l42 

(0.009)]«*42.83 44.fi, Itfi 0J St*## if 

•fc ft 4 , £7 —o 
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* it 


a 1 , 'txz A 




27Q 


8.43^ 


** (8.35) f & ¥l ft -*if OLS fr*** 

(8.35) t « ii Z. t « Breusch-Pagan s? -)3 [ * *1 (8.14) J , #?J i? 2 -= 

o. 040 = s « ii £ 'J'« k- + 7 * Ji -£• # & 4- -:z % %- t M. ■&. -a & in * ^ ie. 
itil-# F iUM fe-i-*. Rl^ 

fit-f&tf® & £■&&$/! #j<E&, LM 807(0.040) - 32.28, 

/.ifcte-f 0.000 015, 

SjJt. #r-te if# ;F*E 

A 

ags “ 5,64 + 1. 30bg( income) 2.941og( cigpric ) - 0,463educ 
(17,80)(0.44) (4.46) (0.120) 

+ 0.482</ge - 0.005 6 age 2 -3.46 restawn (8.36) 

(0.097) (0.000 9) (0.80) 

n = 807. R 2 =0.113 4 

*, iS05*;t«.it4*«o . rf'K/Wf X St#*. + * B « W 

fi S b , vJ. log( cigpric ) 6-J 5E#'f£lfc bg( ; mcotw ) , ediu: fa age fa ‘1‘ P . J 

J,*#*-***, #AJ$#*r#jL*.*i*nLtiA4i*» 


WLS feit^/p', ;ftrSftffSit# F&Eif*. & H* 

(**&*«« 

smtiti oLsfsit^'S-^^wso -E'm\T*m> 

**t*. ®? u gin^S5^i«tg«j*«MKifiny e 


(8.30) ft-JUDi!* 7 

^ fr W GLS S i? 3 WLS -P5«: — Sc Bd . fi £ # ft # # £ , t &if #. Z . Bp 

tXJulLJtfrSt. S|5&(nXi*£&#£? [ftjr: #JE.;TS (8.26). Jd* 

Var( u x ) ^ ah (x) ,u‘ •& -g, 4" f & 2+ M fi ., J 


M 8.7 ffg;£ 7 —wls 

^l+^Alsjgc to?&&'&&&}#&.fRU Oi.sfc WLS'teif-fc&tfJ’Ff* 
$11 * OLS » WLS If SIJ* |s] M XSB§E if M1 Wflf it H(fct $11.OLS Hi 


M 8 M M Jr Met 


1259 




« n ft h W. m X S ^ . W WLS If # ft A fm X K W), ;£ # ft i h ffi » « h W 
£ ft m $ tB X, SP in Sft fitft * ft ft 1$ * A (4 HU' W, S te £ # £ ft ft,' #r •- 4 4 < 

« flltt 

M- •'MlSM^:rBjfKHS3eS4?^i» OLS A 

|3J e Hausman & gfc ( Hausman, 1978) 4 ffl $ M/£ ft It $2 OLS 

ti-.zmnR k, ft fe -:t (b ft i ft ft" rr» ”t£wa« if @, 


8.5 mmmmmm 


t p ft fn & 7 .6 tv m e . m n ^ t £- - a -. {t & # at, m i s= m w « & ft- # » 

«&■?. A Dll f£ 5') It ft-fc $ ftft#ft c ftfl'IftftftfcjftaAAl'nia- 

4t flltS + OLS ft 

t»iS I.PM 

AiS,i.PMW ols fi-ftitftfS*,ffij.tisi#fj 

^A«#w^#4 0 


#18.8 E®S*M£5t>f!#J3 

it 7.6 ¥ «$IM A-f ft [ft ft *K (7.29)] +,4UnM7i4f « 

ols # >ft *.- 4a ft # n \n ^ ft # # ft i *s« « # ;£ -x , if ft -g- -it ft f « # a 

nil / - (J. 586 _ 0.003 4 nunft/nc + 0. Q28educ + 0 .029 ex per 
(0.J54)(0.00J 4) (0.007) (0.006) 

[0.151][0.001 5] [0.007] [0.006] 

_ 0.000 bQex(>er 2 ~ Q-Ql6age 0,2(i2k;dslt6 '* 0.013 Okidsgeb 
(0.000 18) (0.002) (0.034) (0.013 2) 

[0.000 19! [0.002] [0.032] [0.013 5] 

n = 735, fi z = 0.264 (8.37) 

OLS-kftiXttMSIft ; W%¥i!k-!k% 
siit, Af-#ft*ftitstf-L4.7i v i«a, is^^s(tft74.if 
&fi*. ft **»&« ** *• 1MM. . ftt^ OLS 

jttft, -g-ft--S-ft-g-it.— 

ft # at Ml „ 


HR*h, OLSttttftft [alttLPM* * «&ft 

h%L% 
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********** - if *5 K 3P A 



(8.38) 

(8.39) 


3',-ir(_yi x) = p(x)’\ ~ p(x)] 

K+ p(x) - ft, + ft.r, + ft.r 2 i ••• i ft.r, 

<.v- I «-f: /» (a:) 

ft woLsttittt, ffi 

ULStt*ttfffcA*« (8.39). $ Id «M#£H3LS &!£{£. Silt. 
f, Var( _v, i x ,) ftl 

ti, = y,(l -?,) (8.40) 

{Sti-a*,*, Jtt 5 -, **/ -msiM mtr., is 

Gi.s. 

mxmi' asm, 

ifcpj&tBsris nufi v, 

K[1^y,«)3l y,>J , tffS (8.40) h, Aft , ftf-WLSfttfjfMfii'hjW, 
«i^:smiftiA/r,, ft Aft u£^t?). 

**:««, wls 

ri-:^®i#aT, jtfFWtfM i . ?5W0<y,<l, JffcBtSfcBTCt/O WLSft 
itLPM= 

ISA® (8.37) *#Sfr 

*#-*5- + fiffSW^SSC&ftJF WLS tfffi-frlf-irt&tt 

wgEii-Mc -WAAi-MMS/M 1 o s£*-f i wm-£<s, 

WLS- --fttiiSfr: .v,<0 ffJfc^-O.Ol, rfi£ V, > 1 i>, - 0.99, 

ft®, -Ittfifc, Aff-ftAftfO-UOl ffi 0.999 fp 

A«sm? 

&ifc; ftttttJH OLS njftg*# 

1. m OLSffi-if«S')4fl#fJ4«^^,y, 

2. m&u 

% (3) *m. K* £tt?rStt*Kfitt0r*rT-ME R 

Ac 

3 . Vigors (8.4u) Jim, 

4. m l/h WLSlrtil-^r-g 

,v = ft) + fti-'-i + A.r 2 + ••• + ft*>> ^ « 


37? w 8.9 £4a5tAi+»tii»asB* 

.fttfU'Jffl GPA.RAW J J C 

l, SJ5rJ.lR.teO, $-f/i. s - 

CPA GPA, ACT &ir-fot]>SHlik4‘&, * pan-o/i - -f- 

-liti, 1tfcf #JJR.te u (4f 


* * *■ 


* ,rrf # 


► *?/ 



•^^4., + l%iUa£tf.) 

m OLS 'tit £ 7i 41A 

PC' = -0-000 4 - 0.065TGPA t 0.00(1 6ACT t- 0.221 pan-all 
(0.490 5) (0.137) (0.015 5) (0.093) 

i 0.488 8] [0.139] [0.015 8] [0.087] 

« = 141, W 2 = 0.041 5 (8.41) 

■fMnm.8-#, Tit, A 

■HlHS?, WLS ii if 7 i£ T4ISS 0 Mjfrfttf OLS , 

9fr M t£3L $i£ffi$ j£ : 

PC -0.026 + 0.0331»GPA ' 0.004 3ACT M3.215 parcnll 

(0.477) (0.130) (0.015 5) (0.086) (8.42) 

n -- 141 . P 2 =0.046 4 

OLS*» fa —8. % Ml %■&$.-£& parco/l, ft 

JL^. Ifl it I* it*, 

* 0.22 = 


► /Jv £ 


«fnr3tisrmT'»a«^-jiise?edi4e#3r^D ; f«tt®% 

M if Stii lif «&«««■&&& 

n-iw*#f&z c nin&WTmri-nwtMmmmte&fn > &h-s, a 

P9Ei1-# 3 

Brensch-Pagan White 

(BP) 

(white) jraifcjrtfSI-f f*£-9& 

ijnTffifflr^s/jN.-.m ( gls) ft it. 
BLUEftitSW-ftftft, wi„s ft it ?!J M & &£*+#, ttit& 

MfftSOS, WLSftflfi^05tftif- Ebjfc 

GLSftiffflTff£^«67, fMeft*- 
WLSaa9fl#in|Ff5ji«-&5^it«:t!l^9rii^*67o SfOTTft 

SiE^ffiWLSWB6ra 0 


fc* • tt * £ & -ifc : *L 'K\ ?JT A 




xmmmyi, Ataa'Msjew ttAitgjM'itatttttttf 

Me 3 9b, iu*0r (iP0rfttf-te«45) iPFIftJfctf-T 0 -1 Z fal , 


■&. Ml -$■ i%- 


#^T^ttW Hreusch-Pagan&ifrCBP&lft) F §tif 


bJ^/65 GLS< FGLSHiS i+1 

r^*^-:m(GLS)fei+ 


m&AMftMft LMmi 

r m+m 

Mfi/haiS(WLSMSit 

White 


3 


8.1 

(i) oLsft-ititft s^-awc 

(ii) jfi#» 

(iii) OLSttitfi^tf^ BLUEo 

8.2 #IS$P 

beer = /9 U + /3, ;m + /3 2 price + if edit< + /J 4 female + w 

E( ti I t«c , price , educ, female) = 0 

Var! u I me, price , educ , female) - a 2 inc 2 

8.3 MWiE«: 3«M + *»rS5$*Bt. WLSffiTOLS c 

8.4 *!|MGPA3.RAW 7i®T 

*8: 

trmgpa = _ 2.12 + 0.9(K)crsgpa + 0.193cum^/>a +0.001 4fo;/ir.v 
(0.55) (0.175) (0.064) (0.0012) 

[0.55] [0.166] [0.074] [0.0012] 

+ 0.001 8 sat ~ 0.003 9hsperc + 0.351 female - 0 .157 season 
(0.000 2) (0.001 8) (0.085) (0.098) 

[0.000 2] [0.0019] [0.079] [0.080] 

n = 269 , R 2 = 0.465 

3*. trmgpa %&&m#}GPA, crsgpa WiBgioftT# ft GPA ; 


ms* & 


+263 
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totkn **#»«[£##*** «f *»SAT*HBtj hsperc &'$£*&* 

i«l«fl'M! female %- ; season A 

(i) flOT^fl, cumgpa %ltathrs%y%W%tofo\i&&'®>'> 

A t? “H 9 

(li) #ff-&£«USiSH 0 : £5% 

iswr-so*^ 

(liO GPA 

8.f $* Jn&AISflJJiWSHe i. IrMffifBo,. 

mm SMOKE. RAW *«!#*, ^inttit T j«ote W -'NStfe«4MSiS! : 

smokes = 0.656 - 0.0691og( cigpric ) + 0.0121cig( income ) - 0.1)29 educ 
(0.855)10.204) (0.026) (0.006) 

10.856 ] [0.207] [0.026") [0.006] 

+ O.Q20age - 0.000 26 age" — 0.101 rfStaurn ~ 0 . 026 Wr*7e 
(0.006) (0.000 06) (0.039) (0.052) 

[0.005 J [0.000 061 [0.038] [0.050 1 

n = 807, R 2 = 0.062 

m%m whites? i. ^wy^A-o; 

i?0S 8.7 

(0 

(») *n*££n¥«tir. 9t*f*®*w«*££*. 

ff-£$ffc? 

(iii) 

(w) r«ta«r« <-•jwiMtA*rJSttWH*tR 

1) M^SS(c 

(v) SfcSft+SI 206 AA^WF^fiE: cigpric = 67.44 , income - 
6 500 , educ -16. age —17, restaurn = 0, white ~ 0 ffl smokes - f) c 

8.6 *1J ffl SLE E P75. R AW * ft * £ ft i+ $Q T IS K 2T g s 

= jl ? 0 -t /?, totwrk + ft 2 educ + ft } age + ft,age 1 + ft } yngkid 
+ fi 6 male +■ a 

(i) « ftAM£gAft#A£(s]^)r*!5L fiat 

(ii) + »/«*#*§. la 


<* ;S? A 




in 


OLSS^J U A3cirA;&f5Ei&? 

(iii) U Afni: ASififtlKl? 

8.7 (i) flJfflGPRlCKI.RAW^WftlSflSy^S (8.17) »#Ji8 
ttfcStSc 

(,0 X'|#@ (8.18) ®£# (0 $&ft' 

(iii) 

8.8 ftAS ( 8 . 18 ) White [#£#*5 

(8.19)I P 

8.9 ^MffifflVOTEl.RAWtKlSfg, 

(i) voteA $} SSJtft IH prtystrA , democA, lo g(expenciA) 
ft log ( ex pewlB)%&£&tt 3 #mo #f'JOLS Mu,, ##a#£giE*l)iffft 

S9s$*i2^ni!/a» r 2 = o, 

(ii) S(!ftif##ftl 2 ‘l$M Brcusch-Pagan^jfee ffiffl F §Bt*69^5':# 

®c 

(iii) Whitens, as# 

8.10 t Sfiiffl PNTSPRD.RAW ftftlftig,. 

(0 $S £-&#iS2ni#r».ft;*:£SIJ*tt# + 

^jtfls^w-s-KMasowsw^M. u ^resigfl 

(ttrAift + 

ft H,: ^0.5f&!fc Ho: ,* = 0.5. 

*SS„ [t£jp: ft .</>«/<w R^-'MKIg^aitrlsIiSflE^.Sj-^/ ^i+tf, m 

mat t 

(iii) teiWftiMM 

sprdcvr = ft 0 + /?,favhome + fi* neutral + ftifav 25 + $ A und 25 + u 

(iv) ^P^fl-Sfta^fgSHo: (3, = ft = A = A = 0T, «S)!**ftft 

(V) ftffliltft FSBf-ffl&&lg (iv) SP#&d^}KfgS, #HSIfl-&$S 
i£? 

8.11 SM7.12+, ilfl7fliit7-tt81S*¥fc?S, ymaj-^g 
Aft 1986#*S®W«: 

arr86 = /? 0 + S| />cnv + jS 2 avgsen + {3 } tot!ime + j3 A ptime86 
+ /? 5 qemp86 + « 


*r s * Jf 


►2<f5 




(i) 0-l^friJ s 

iA ± « M. 4' W ft it # £ £ '> ? 

(ii) «8.5 1?mtifcWSP#, 

(iii) WLS ft vj~{il avgseri ffl tottime 

8.12 'fcHflJffl LOANAPP.RAW 4'0<J3S®f = 

(0 ftit>l^7.16^ (iii) 

® 5 £ ,9„ ( J 95%&tl®fiZ|al^.^a«MSfBkifB]ffltL^o 
(ii) (i) SP^WRjqtf-JPpfit-a-fic 
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te'fc'HSffljitDtSH-Wo WM 

t §Eif*ftFgtita. Mffi£OUSftftf;£JS#if}£«W«#r. fi«3§S; 

4^#, u S?#$l 

Mfclttc $11# « « 

^; —(endogenous explanatory variable) = IS ft] xE 31 

i+WH; &*<£ 

ffSF. SfnxSi^TnTIBW^IIcm*, 

3 $ fllfi 5 $Bg#Sl, 

MMiinf#aj9f^woLsftrf-as5ji*sip^-a 

sisw^tisi+w- •+*p***«*#tw#*iiM*T. «a»t?r 

S iSSS® SiHi§ (functional form misspecification) lS$l°]JSc 

®fns*-u#5fetii-tfe®»»s-8ttJ9fJ6j®Ki m*. wasnMxt'Eaw 

£» = ^9.2 rr, 

M*«, S9.3U. (measurement 

error) 'F/MIE W OLS fi & e 9.4 = 


.* « * mm a * w*t jgrr* .\ «»■# 


►2«7 




oLstirtbgi&o 

OLSMJ&&, KflJffiBfl- 


9.1 


Sff*-'h^7C0!O«sa'friE5|JfeJtf»03E*«Wa»*iJM#P£ 

M£i5r»**. ttan. exwr.^Lij 

log! wage) = ft, + ^educ + fcexper ■+ ft exper 1 + u . fS iS S T XfP&Jfi 

mu^exper 1 , ftfltt*&ii-+28$£ttttttraa. sfiiM3fB 
3tt*JMNt#. ft = ) HUt. 

**> iog( w )w, aii#5f-aewa«ft ansi]-#**** «««**** 

7 ft edW, ex>?r fle-r^r 2 X |S] W £ £ c 

E#'£ST-ft + 2ft«-/*>r («/MR® 

it)= ft MS«ttit*Wiig£i5^f£ffl, #S'J^r£ «/*r 

We 

(gi&log (wage) A'RS 

logCuage) = ft + fteciar + fi^exper + Reaper 2 + ft female 

+ ft female • educ + u (9.1) 

iSt, ftmo/t ;*7 —XXftXiL 50 7 if M 7 5 X ft! female-educ, SPftftti* 

i3TS5a®^c -milf, 

®, WWiSifSlCftiFr. 

ni&itmgg. 

(9.D Quanta % 

wage M*£log(u«£<)tt:»H€tt. st7fgf#iiJ«51(SMX:«5S;-0(ttif 

St., S«ti(F^^X^^ffi»®S^WM7r->cK){5E!St^J. U&MW 

&&&, 

fSiUJfeSJg Xil. A-7 

mmes®**. mjafi#T*r3rf&#*a»*ii. a -abj l jt -lutm 

fS>;£T -P, ^an**«*HK**« 

mnz&M **£*&»* 
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lf*M,T*= *ifr; 


ifLPiMA 





-B if JiU (fl T ft if, S K. f M, 3P#t»f«ffl 

T/Kf-{i. ■fil*«l£aft$£iRttte}tttffH' 

ff?f>F. ttSWaaflUfr**## 

ISWfSft^S. 


«9.l 3EffWSi?F«tS!! 

i9.UiT^fa^-«S (#-Jt«8.3) ttfOLS#*Hfc s 

(1) fJa (2) fit. «#*» 

T pcnv , pn»te86 fa i’ic86 &} -F i) ; -S. -ff] -^. #r ^ i4^i£ & # 6<J -f- 7) ^5 , 

4. ® ft -e f 1 £ £ (1) ?'! t *3 4. S. s-« , *ftf (/w/p 86 A-F-Hfr-5-F 


ra®9.l(«r ft 9.1 &% (2) £J tit- irk ixftZlf black ft h, span ^^ ^ ? 


*9.1 

I3$ft: na/r86 


e$ft 

(1) 

(2) 

ptrtV 

-0.133 

0.533 

(0.040) 

(0.154) 

, 


0.730 

pcnv 


(0.156) 


(1.011 

-0.017 

avgten 

(0.012) 

(0.012) 


0.012 

0.012 

tot tunc 

(0.009) 

(0.009) 

ptimeKb 

0.041 

0.287 

(0.009) 

(0.004) 



-0.029 6 

phmeo 6“ 


(0.003 9) 

ge/tt/>86 

-0.051 

(1.014 

(0.014) 

(0.017) 

i/L'86 

0.001 5 

-0.003 4 

(0.000 3) 

(0.0008) 

0.000 007 

inc$b‘ 


(0.000 003) 

War£ 

0.327 

0.292 

(0.045) 

(0.045) 


0.194 

0.164 


(0.040) 

(0.039) 

«s§jf 

0.596 

(0.036) 

0.505 

(0.037) 

MJ&» 

2 725 

2 725 

R-f A' 

0.072 3 

0.103 5 


ar 9 ^ 


or ^ ^ fp e a* /*7* *v j# a * i* 


►2*9 




U/ = 3 *> 2 713 Ht F-31.37; /> Ifc/L-? 3r .#:), ^ , tfrfe &/f. 4S5! .&«. T 

— <fc^if;&fiUf*t «£•$!###-# £ 0 *4, tb-K p<nv*$-&t 

, s #• 64 FJL it ffc M : narrSb %° pcnv I s ] 64 :£ #■ ■& pcn-v ~ 0 - 365 Z. 1f\ $] J£ . jft. 

-?Un=m£i^;, -& pew ^{ife'j'Bt, *********** 
J&i 

)b —-entt pcnv ##%4:*h!k.c tb*», 

(«. pc>i-e =0) »r^*tfn & 1986 -t-tfc#4* 

ft ***<&**, 

«arr86 ptimtSb Z .64 9c J,-fc ptime 86 = 4.85 (/L-f ^T^-f- 
4^34 A, ft dj-f#£. t 64 A £ 4tA. 1986 f-*?il%!k. 

i± , #T ^-$.fn X.-j&)S •!•-tr #?#s£j£ & it, 

&■&> ]£A,£ »nr86 = 242.85 inf*}- narr86 J&iZ ; d?-f & A v* 

TUistAt, *■*.#**£ A.# 24 285 jtA, 46 AA64-& 

Aft-fii^7K^. -f£., AHUt^lS. «arr86 *» fru86 ft dS £ , 

64^*U 


is. £Sffc±jejS£^3w&/Lt«»fi&iia$* 9 afnft&s&nie 


^ ll«dt il ig |n] || W - to & %$ 


RESET 


*Tflf*--»WS»:JBJC««k. d&lStbT-ffiftlfe^rfeo mzaww. 

Wtr (Ramsey, 1969) (regression specification error 

test, RESET) 

RESET T¥/SWSi®ffl25flf#u Jn*16igl3! 

,v= ft + Pi x i + "• + ftc* + « (9.2) 

ffi£MLR.3, (9.2) 4'«SiDi$*«^tt^*Sa^S* : 

Mo M9.it, *ti»*i7.***#**«.z*gio ^wa^^isirinis 

*&) = itth rfij 

RESET (9.2) * iSJU OLS 81 £ S$&® i£ K 

RESET. #ffl#80fe££-' 

270 ^sssr *»#->*.« • t+*a«f-##«.- wmxt '.a 




W-jjifi fti '-L&IrsWWfiFti „ 

4- (9.2) 0fftiPJMOLS«4{Ko #lStr*^S 

.y = ft + ft.r, 4 ••• *• ftij i- ft.? 2 »- fty 3 + *5 (9.3) 

«»<• ^Sf±. sfWit (9.3) miR&mm 

(9.2) stm±, /fa/ 

mu #sk ® r, 

5$ (9.2) &£*%%.&}%*'. -T-®. RESET DC Jier* 
(9.3) rfft&Hji 5,-0, 3, - 0 tt F jjLVr ft c -I*fK] F |iBf fiM 

(»A»r-4^f4*(gS) TtfifiM^Fj...*.,* r*#*fi! (9.3) W df % 
n-k - I •• 2 - n - * - 3„ ifcnTliUSffl LM tttt (z d/* 2), ffi 

afius &>maiTtt##*atttitt * 9 


^j 9.2 temtifanw 

f'lffl HPRICEI.RAW + 4Un*Ht7 ^4#,£•#(• &-4£3ft %- 

4 # « <Hl *t /£ * *P * * 4'll: 


/>«(#• ~ ft + ft lotsise + ft.<v/> + fabclrms ■+ a (9.4) 

T lijf Mrmj : 

iprice = ft + /?| llotsize + ft Isqrft + fi 3 bdrms + u (9.5) 

*i HPRICE3.RAW t « = 88 AM*4, (9.4) RESET i£ if # 

i^r 4.67; '6it£.l34*i£-fF : . g2 (n = e8,£-3)i(>'fifc I =fs it# p 0.0I2„ 
i£#:£A (9.4) + #&a«t#A < *ii«ijE|& 3 

A. (9.5) RESET <&ft±Xr 2.56. p 4* 0.084; ft 4., 4UIJ-& 5% 

(9.5) (ft^f £ 10% Mi lf'li^4 -E44l % ft 
& ft RESET, A. (9.5) t Jt-tf 0 


*W af.’#SrrW4»#ft#ffr*tt*S. —4ft RESET ffifii 

&, (M4iT 5%»aa t e*jp±) 0 a#ffw^s^r 

S4ffi* 0 RESET«-4ttfil£, 

M&ffi-'i'm&tolifto Miti RESET (9.4) ^^iBU^ajst (9.5) 

fjc£T- (9.5), jkmxtftftmmsTtm, 

reset fc«*msj*u 

jRftftffl RESET £Si&#o ‘HI 
* y * «jjr ^*71 



RESET r # W fdf “I # W, Wooldridge 

(1995):.. Mil, RESET 

II**, SfitfiJlKi. RESET #lMff-£IP*£. 




(tta, *s«tt**M 

«= **rt§g#w*®! 

.V- 0u + *log(-£,) + ^ 2 log(.r 2 ) + U (9-6) 

.y =" &> + /3[-'-[ + /? 2 -r 2 + U (9.7) 

^-fEaMtlSSaf + 

(9.6) w*t (9.7) **t— i?#&ic mm. vinrnimMmm <#&» 
6*), HfW®OTIB(3lffi«t!F?tW F^*o tdl'S'ffAfgiil Tffi#*‘R357/ 
&, -#*•***#* -tiqii, 

*+, 'f+, $&&«&* 

.y = 7o + 7!X] + Yi ’; ■* y 5 !oM(-T|) + 7 4 1°r( x 2 ) + u (9.8) 

7,-0, 7,-0. WAMit (9.7) ffl&lfco It {(1 tk nlW ■& 
£llo: 7, = 0. 7,-0. fP*^5t (9.6) M&& 0 3 4 7ft ft WJS2 ff 

( Mizon and Richard. 1986) fi£iD_ 

* — (Davidson and MacKinnon, 1981) iE 'll , 

mintsm. inm^: <9 .d me®m, m&ikx -*«?s ( 9 . 6 ) mitfiMG 

{g&it ( 9 . 7 ) wj)t. *7^®st (9.7). muftftm 

OLSttd+tft’^?! (9.6) IT # 51 ft! rf{£., #P id A A 5, MIS', Davidson-MacKin- 
non^tla (Davidson-MacKinnon test) Pllfi 

,y = 0 O +" /?! 7 , + /A-d + + i£:i: ^ 

+ .{Sf|di:i 1 i i ifiB) I ttiiM.mM-tfsZ. (9.7) to 

*tt (9.7) SPAXtit (9.6) 

.v - A, + ftlogt-r,) + 02 log (■ r :) + d,y + is #: 

Ml to / (9.6) 

ft-« W-* AM W |5) R £ fi to * s e * M , 

= If A, ^-•J£#iU5E-t^a^etIfSSr M 
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• ir* *£■>*••* J? >6 


*e«.si a 






»**+*»«*#!*. 

m y « ^ m ® •7r £ * m &, ® % m'h $ m & r ± # * ® % , 

^S —'M’°JSS^;, fcfc^TiJiffl Davidson-MatKinnon (9.0), 

(9.7) aCM It SI WAS 3a. «5! (9.6) «Tfi£H£#S btffJ 

-'tEAnrsiMwaji. a @ ^ p x iHm n m a ai-t&st, in^msij^ 

!(*£&&. &*awt9&*i:a. -^w$fl'fiio«(>o= ft in 

. df#®. Wooldridge (1994a),] 


9.2 


WAS, ** -i-wmft&m* (abn) £&m\of l (vxi&)tox&fim i 

log ( uvige) = ,3 0 i fi l educ + fi-jxper + j} 3 abil + u (9.9) 

educ m^/wr m 

& eelut 5 abil If i^, IP & $ abil Hi M ill ^ ft (ft ft) fi<J 

oi.sf?ii+fiWffl^, seafi -ft&atfcaftuwjA 

ftflSAft (9.9) *±5Jfc.|>«*&4£#»ft Aft® ftfrJ£K< h#* 
^A'fi«flg#f'JS£S§ A n<J AiSaHt-^ftitS; £Pftfnffi©#»?iJ09WfiA 

&*?if , fc*i»riB»»w. m*, abn. rrwftin^*saaw 

il' ft, *£h. 
dPisj*«# .a 3 e 

«««#**** (se5ft'»/h.) »ft (9.9) awM^g't’HiSis^ 

-#nJl5|JHftgiaS$Jt|)<i-^fta3E* (proxy vari¬ 
able A&itt*. fta^Stltjft^lftiiJS^Af + KWS^ilffXjiail^il 

/Oft?*®* 

afcM-'M*, fQ®£#|S! =?*!*, AffiS 

*bs ft fil ft T E W iff t fl Ay. i£ W,_ 

y~ P o f j9|-**i * + ft.', ‘ + u (9.10) 

mimZ'k-v, .r,»a- 2 K»ffi a^jeio g ( w ), 
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4T 9 * rn £> It -*p ft 7S WJf tfyiR ^ »l rt 




«/«< wex/xn, a - 3 ‘ i 3 ‘ 

H. 

mm * 3 **£**%? & -a a* 

AFHJTfrf* 

*/ - ft + *V 3 J -, 3 (9.1D 

t_/^ ,r 3 2:i'B]W:t^ : 49M£, ?y'JiA* VfljjiEffl*, jjfia ft>0, 

6ams } =o, jay A ( 9 . 11 ) + a 

****.r.,**i* 3 iu*rmx£X£gt, (»*•». iai\s<*4', # 

s^wm^jjs .r/im ft w a 

jr *t x lt x 2 , x 3 ft E 15 (9,12) 

H*8fnfl:t»OLS2lffi, MM/UxjRfCT J 3 ‘, 0rW#ff]»:£Aifi3«£t 

l‘°)S6(lttAS (plug-in solution to the omitted variables problem):, itt Jl j- 3 -J 

..-•UK, x 3 h x,-#T>m\, 

ft *n p 2 m-bishm* 

*tAM# sj ft a ft w-a'(iitflJ9fa®iBfijEflTK^A)tr« ms 

r-3 

(1) Mm u i?x,, X, #n &§tj£*H*5! (9.10) tt -f- 

#®§uec ma, uh fxj £•-**«;*****, -£.&{*« 

M^tUSIx,, .rjit, 1 , .rjtASfefTc BE M x, £ x 3 * Mft a 

$t, 0 it, 

B£« J 2 , 

■W£M, »MHlA^J 

(2) is^t t >3 -^j .fj. .tj fQ x 3 Ac V) *=r X], -r 2 -E-tB A EKl ill Je ® 

*x,* . t ; -#” fta'jgfic 

E(.r 3 I x, ,x 2 , x 3 ) = E(x 3 * ix 3 ) = ft, + ft}.r 3 (9,13) 

m -HjssjTx 3 , x.rx,^x ; a 

Ao &*}«-&, -0.ffiHfc7 ,r 3 M»*i, x 3 *«K'-? x, »x 2 ***. 

6lJf);S. (9.9) A, /Q &ft (9.13) tSt 

$Jt 

E( (z6;7 I educ, ex per, IQ) ~ E( abU 1 IQ) = ft + ft /Q 

0ift, itgAMf-^A^Afit JQ «/uc *nfx#*r MM<> 
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i?S7 


*fJ**»»fH. inSKfnfc*'® 

(9-11; ftAAffi (9.10) 4HWfi3IIT. JfllftSiJ 

(ft + ft ft) + y?i-r t 1 ftx- + ft ft-* 3 f - " f ft *3 

#&tft-g+ft£-JSUSI£iC>J c = K + ft* 3< A'Jfc&AftffJMA'fK'mffl 
(9.10) t;,. 111? 

iillAjx,, J: , j 3 ^, flriy e M-ttffilli^Jf^x,. x 2 , x,A;*ft#3 

AAW^b5 

V - u |, + $ 1*1 * /?2- r 2 1 c i* r 3 + ^ 

At. a 0 -(/Wi4)**MttK4(t a., = ftft *, 

«KffJlKri®*filWiBP^. (9.12) AiftfPJ ft ft A. 

Wrtflffiittti ffl«fn«fg^g'J « 0 . ft- (i£S'>£ -SO 

titiiu s'i#& (3 

«, MttiHt*lic hfcfc ft KrtttHM***,. tfcSP, ffi 
iSJSt, ffiM 7A FQ «;)>&.£• -fl-fltWTSflUfllc 

MAfi : 


UJ 9.3 /£> ffc*U6rt WfCJIM 

( Blackburn and Neumark. 1992 ) tHfl 1 
WAGE2. RAW, & A T 935 3, % A.A 1980 Sf-¥j H *? r - AAA 

■oi&Vr7?fi#i £ + ^ IQ it-fitl-:: £ 

/« Sf - i££AA 9.2 +#-t£c 

A)0‘SA*^1 A. A if A IQ St iJs , *f sjftAA’fbii S.-ft, 

£ ( 1 ) IQ ft at ft# ifit-, 

* 6.5% c #*.*«&■« life A nluc iMB*, tf&Afcii-t 

A {£«&., (£.;£■$ Ait, ^)>4A.#A^S4 
A«t + i*A 1Q£, *f sJ-teTItS'l 5.4%, ii*pi£T^n&l5-*titi*fe;') 

iRi4., A# #f 12. &% (Hermstein and Murray, 1994) -n-^^vl — A 

®(Bel! curve)) t, #to?|i!7 /Q «t ?A-£-& *f->* 

tb &<j ^ ^ 3 .. % (2) fl&W, Afe^lTA-te-AAB*^, /Q at**-**$* * 

7Q ft* 10 £-, 7SA4- 

ft^W3.6% c s#A£s.s-#t /a is, /q** 

-A#AA. stA-im^-lfcA 5.4%W«.^o i££t#-P]-f 
A* (2) 5-JS.^^TA, ** 

ffl. ***#*iMf£#i+*&*n 

A* (1) *']*»* (2) AA^t*#*" 

f 9* * JJ WAtoM^ttvf k27S 



IQ 0.253 0.263, hg{ wage) t 

% (2) *] t« jfc*h &*-%. *Jt*> IQ -<L*te>&i5frX^*»6 

/w 3M± £ it i *•-!:«.*.*: -*& /Q, ****.■¥■. 

*>6A-##,*A. 14.3%, AJ.it-M^-4. 

4S % o 


*9.2 


S®: log!Huge) 


S'!* (i) 


etfWl 

0.065 

(0.006) 

wprr 

0.014 

(0.003) 


0.012 

(0.002) 

married 

0.109 

(0.039) 

south 

0.091 

(0.026) 

urixin 

0.184 

(0.027) 

black 

-0.188 

(0.038) 

IQ 

— 

educ ■ IQ 

- 

iKSO 

5.395 

<0.113) 

M Sifts 

935 

R-¥1j 

0.253 


(2) (3) 


0.054 

0.018 

(0.007) 

(0.041) 

0.014 

0.014 

(0.003) 

(0.003) 

0.011 

0.011 

(0.002) 

(0.002) 

0.200 

0.201 

(0.039) 

(0.039) 

- 0.080 

-0.080 

(0.026) 

(0.026) 

0.182 

0.184 

(0.027) 

(0.027) 

-0.143 

-0.147 

(0.039) 

(0.040) 

0.003 6 

- 0.000 9 

(0.001 0) 

(0.005 2) 

0.000 34 
(0.000 38) 

5.176 

5.648 

(0.128) 

(0.546) 

935 

935 

0.263 

0.263 


28S (3) ?'J *£&*£ T SIX «7ur • /Q , iisfc-fitf? «f«c ^ a6/7 

StfA, £&Tt®ttsfc4fc,lj, -fE^£i£93#4*»A: £.X-9t*&#, JLStX 

Plat, «/«<-WQ ^*']&*-ti*.£.S- = a 

A. * (2) fJtttttHijfc.i&’rJUo 


1018 9.2^ St*9.2* (3) ?; + «fcr ft 8 ^ J. 4 « it J: * i # , t-1 4# £ f+£ ? 

[**: £*»+&*.«*«•/<?*, «/«c 


WAGE2.RAW i£ &-&• 7 # y hA^t.X^S6SE(*| SfliR (knowledge of the world of 

^jgfl t&ltifM ■ i+ M « a* =» ■» rt .• .*!/•*«!.<» 





work, KWW) '£-“T ^-It 

ft IQ £.% IQ "&} f] -f f SJ'E. 9.7), 


fgfi-^K (9.11) *n, Aa^iUttsa .rj* 


■'.> ’ - <5 0 + 5, r | + S ; .(, t i!j./ ; i tj (9.14) 

it'l', rr, .r,. x 2 , x 3 life (9.11) £(£ «?, *0 

s 2 *a^c uxt¥rxn ( 9 . 14 ) tcA^re ( 9 . 10 ). tt-msy 

y = (Ai + A<5(,) + (£i + j3 i 8\ ).r, + (/?, + /5_,5 2 )x, + £,£,.r 3 + u + j 9 3 f 3 

(9.15) 

lilitM#£lJpiiTn()? l ) = 1 3 1 + /M 1 fn plim(^,) = ft + &6\ c [ftSI&'MftftttK 
Wl, R (9.15) u + ftw 3 js ft ,r 3 &A 

ft c J tC Fill ffi x | — fdm. ft ,r 3 ' = ubii fitl ft 1 ] 7 ft /3 3 >0 , Bx V.Xti ahil $1 ediu 

fukfttfiffl* (<J | > 0), m & #&£»«$' Witt, *0 * /Q 
JfMttSlitfi, IQ fM 

anas*#®, 

4S9 frJ|7.9 [$!8.JfU (7. 15 ) I 

I 1 , «Clv:Mfc7£*tt (Krueger, 1993) *J X ft ft «ftit»91 W 0 Jft M ffi 
(to 

(KStEXft; + «te*figMi+jrm«-^S!Si!5) e ftfflft£®ffl rt 

wf^asa. 




£3t-ffi/i ; ftW£ft, SpffifSWiK-w, 

sMwsft, nukmm® 

ttia, *S«rpa*»»^aW3E^^ u R0‘/#a 

nti9&«&Mg9iA . v 

eti?tjH{i)feSiiiBie(] 0 

*9* M S &S8S, mo- 






crime — fa + fa uvens ■+ fa expend ■*• facrime . j + u (9.16; 

.* + , cnw «««» «75«rjT*ik^ *r- 

pend ( «TW & 

tMJLfcttW*—*P)c «fO®^®«£5lC4l'¥?P»ai'.4i3!}3E¥^&5» 

Bfie 

fcAS'MSfc crmw-jWHAWfl:*? 3*. 8flU 

flitfjiffiffl&>o, iiffi'b’ifcfJ■t’WtfHiT, 
TtJXt3EII«5iRrte£;£2‘£«l&e Wit. ttffj aa^fiJM 

XfflmwKlS*, nff)fe£5 erpend (f)i unem) t£>6# 

M=. crime.,. ftfHS 'J? °n«uTtt 5 S: SoMMt#im 

wfj-fi-^iwjWEip^., m'a & itsfi-T^Jrai*. 


919.4 Mrfj?GB^ 

(9.16) tfc*—tUfflHi#*. (*-f unwut 
^ ^ ft t •& * tft^A,)- CRIME2.RAW [987 4 

#46^4^, 1982 

«. H .f - ,sj ft -T «t ^ £ -t-ft & i_ rfj 4i £ ft * -sps®. »| S £ Bf, # * JU ft f, ?(- — 4" 
290 s^-to £9.3&-$-7ir£&3i„ 

+ ;£ #*>&«. 114 8t, *. 42-t *>•**.£ t ft Ai4t At 

«: ^■flog(&«wxA , 87)W r «.*)-*# 1.17, 4B&4r-t*.fci+A*W:, - 

fl-Tfe-lt*. i*ft4-7*l*-f-S*, ft 

-Tit. 


31 9.3 

1 ogl ermrtev) 

y&*£\i* i i • • • • • 11 i»* • •..:• • • • v v . .r . ♦ . i . 

ilSS: 

(i) 

(2) 


-0.029 

0.009 


(0.032) 

(0.020) 

log(fcuw».r/x"u7) 

0.203 

(0.173) 

- 0.140 
(0-109) 

Iog(<T/rtr** a2 ) 

— 

1.194 

(0.132) 


3.34 

0.076 


(1.25) 

(0.821) 

JSMtfclfc 

46 

46 

*-Ttr 

0.057 

0.680 
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9.3 ^?fj 


fc 5 *j AtM.^UV^S-ft^^c *&-¥-**}■ 

fti tf#'l±£ A - 0.14, JLr = -1.28. * ,?Sft # * Ji-f- £-.& J 1 , <2'6 A. 

VI, -‘JZ#-£ + #7JLty>iH*, — *£,!&«»«&#«•* 

AAX;4. *4ii •£•#«.£*«&*„ 4fri+tt4t^, A-£ 

1982 1% , A- £ ft if 1987 A ft A A ft Si I . 19% ., A,f)*it 

ft ft ft A ft ft H -Aftit Aft $ Aft #ft — j&ft &4aHU£[ t = ( ! .194 - 1 )/ 
0.132=^1.4-;. 3^*rfcit£ftft^*«&&ii&7®!)3ft##«fc*, <aiiat 

■\k : >IT l#iHog( Icax'f.rjx « 7 ) *f log( f<-wr/f s ,) ft «l*J 0f , if S'i — A S. -if ft 4* 4+ 

ft. 


m few _v 

AT LAkAiA. -Enlffl-f 

WSIJ -1\£4iWfrti|{fio 

i^fiD v % 

mmm 13 *** 

#a rs] a-r,4 i mm i & a. 


iliitfj OLS f±J^ 


-a^aa ®«fn i-p /x a a m ,s~ ft * a ft -a» * - a 

4*ua. 

WSJR.. SttOLS4-W5iJWfi^^iTjB*«W. e-t&teflNR'K'ex 

SRB,Mf£MW£THSt$, fI-bin4M^±5:3P|tJ« 0 4ftattlf® 

L tft 

® + , ftfl«iraatt£4*iiji*5iw%sitt£ft4x. (joafta**** 

A), ffiSm'ESllWiaiinTlt&fc^TiSg., fcfcin, ft#«iFftAM$ 

^ha«-ww#, mM^^sg^rj—Hta$JL 

a, ss»NiftatM5Wi,^- ; + , sms 

. ^270 

sr<3je *r $: ig i? *» «r j# w*!* j* a *r f * r 





TrMinmattBZm, ftffJfiV.&iClfc, R#M 

(59«B, £***#»« 

Afc-frRSS. 




P ft if 


63 ' B 


SuEifea. Skim «*? #159$ fit, ttin, ,v’nTW*^^aitfi#S- 

00^?ap,r/ifit59«A 

.v' = /?»- ft '•] + ••• + ft/* + U (9.17) 

BSU., Sc ff J ^.vS/Tfifl il'J PJ 69 # v ' 

(WtU SMS •« + , >F^69&, 

E ; -fttKfftt. fliflarw** >■ w.v* AW* W. ?.A''*fTEM&&+59--- 

SPfl-fcifciiuft., 

<.&#+«) 

»„~ v - v ' (9.18) 

+ i. «fl»TW1iH^ = >,-^,*. fifi^H9 -.6 
&. 5KtfeW*#:^fl9 a fcTftSI-'MrfcttM* 

M, fliffJJCI;&¥$>■' - y-t n , n ft A/m (9.17), IgJB&frJ 

,V= ft) + /3j r, + ••• I- ft.r, » « + (9.19) 

xnw. i9)twiM^«* * + «v iii-f nwummnjtiu 

mmmm 0Ls*ftib&t«isu *;-*&■&r>-fiv*fi9--7- 

ia.vJa(t.v"Sfl A1f»i FilfSiij ft (±lf-ISM 

mamntp. 

ft,w je^ffiSMfi.ftfnnc 

r ;( «(#»$* .r, W39S 

i^ : £ftit±&jLT4it$#'£>slo g^*toiit,P'J^^(9.i9)|f PJS9 ols 

a-^W.ii#S9 OLS#«rgJt J (/. F {II LM tfi 

frtt)tfc*|5±aL 

•ft e«ft U + <■») = a'i + 4> °l c 

oLsffiit#fi9*^j&^.. <** 

l + *olsM if- 


^ -’n 1^£■' T : i* --'. * if- ft & ..* ^ ,*A . fk' 't .f: 






91 9.5 

hi; 1 ‘ - p t i + p t im + ^i.vxv + p : ,educ + + m 

#&&?«-£ (wv) *-#£; wr + 

»']f i* jS. ft *. .]> 4. 5 J? * ft $ f * ft fa £ • fit *] ¥ ft 1 $ inc . ms? . 
nluifcage *fS-£ Tit ft-§• 31 ^ ^ flj 4. -£■ S® i J , ft X $ fi, ■£ 

ftTT^2 <*■&,*£*, sav'tit 

-& ®'J A V] ^CiS -ft. ^ ^-^uiS.!? 1 ] ‘i'ft.ji ft 5 f° inc ft «7wr fa ft ; fit & 
2.M '\" S. ®i <K; »] 1 ft 1 f[S if itj t,,, = sac, -M,;, ‘if# r . 


afejttta*t»®ititf. Ed w $ tt >;i<»g(. v *)Bt, mi $«mri»ru*it 

ft iiU'Ftffft : 

log< v) -- Eog( v ')<-*•„ (9.20) 

SftlfJ j£ I’l v /firfa *ftillifiV ;/,': : ,v -= v ‘ a,,, Jt 4 1 ««>0 . e () ~ log( a„) c 

«9.e 

& 7.6 yrt-fett-'t'-W-ff, ft -fi) fg- ft ft ft I?, ft ft i* 8i ft £ ^ ft ft *] ii 

4UlSJ5**±J^*i* A# ♦***«*•**£* Ac 

■in M 4 ! ft , it T ft ifftj 

Iog( .«va/> ‘ ) = /? D H ;5| grant I « 

ftft, sera/i ’ ft ft ; granf ft> ift £ Jk ft # 5'] ft Sfe W i£ •& S. * , 

3B’14 ft S ft fi. ft 

log( scrap ) - log( scrap ' ) 1 e. Q 

»J-3rif^ f„ -4 & ft ft £*•?*! ft&££-%? ftft ft ft ft’7fi& ft ft , ^3'J*BA 
if ft fi 

[og( .wrap) “ ft + ft A'™'" 1 + « + p,, 

ft , iit ft n + f„ *£-5 grant $ f0 ft - ft # ,& t§} ~F #1 -<$ ift , A^iSjM 

ftfttfftft-ftfaSU., *fvX ft H 


tfettt, i*tt&9&0Lsd<itift s 

■#'>.* « % ;» * * s x ;»; m » * a an a ^^81 




OLS**5S£ii)S 




y ~ &(, h (2,-r * ( u (9.21' 

JF&, &X**. M 

£ (9.2D 3fr OLSfSii'J^^S'J & ffl jff, ftXdfn-lfcfSif'ffi. PUSS, 

x," *,= tt^m. 

A. .,, I£Ig-feA = 

f 1 =r,-x l * (9.22) 

fnr*R«V**iE. e(*,)=0c 

u -^V » a-, #**!*:> SfllnJU 

^^.(y'j-,* ,., 1 )-E(.y l x | - ), ftfiftTr.'tfi, 

.»- ainffiw m.a»*rft-A^ 

tft; 

fgfnfi^lii. {®^^fnay..r | {Kft.r,-ff#y#. t! lriIW, 3|i & OLA ft 

Witt 

Iff.&lfiffJ*ft*l rifcft*Rlttft*e IB 

-MIGHfi, 'j.f'irffililS'lfiASISii.r. AffiA: 

CovCj-, ,<>,)-0 (9.23) 

«iC (9.22) «)ESS (9.23) it Aft, JM «., 

WMVtt*# oLssuttsPTWft®, mnithxr = -c r ^ 

#ftA*g (9.21); 

y = ft 1 (2- jti '* ( « _ A , ’i > (9.24) 

K ««! «*&{&#**. R5 X, X*. 0rW « - ft*! 

,, lit .*, HMt x,‘ft OLSftitlffiJT fix {VAR 

Po'> ft -Stttil'flc flfWst (9.23) 4'^^ft^M* 

Var( ..-**,) = «£ + #<. Wife. « / 8 ,= 0 , 

(BfcT $, 


2 S2 ► 




*&#■¥#■>*: ««*(* 



Z95 r,-'? .r i ?cm®izmiTmn& 9.2 

'NRSfilM? OLS^S^«PtSfitt®. ^ &#*£*)-#** SF^S&II 

(classical errors- 

in-variables. CEV) feS&j&jHfi H 3ftD »* fi;fc;£: 

Cov(x,',?,)-!) (9.25) 


- r i ’ -r, ' + e, 

x, MW**#**, (S-t-ig 

u fjmftfcs bVWj, #@j)t^ 

sa*«« (9.25) /&W. SPx,-5 <, 

Cov( x, ,« 1 )-E(jr 1 <' 1 ) = E(j|‘e l )+E(ef) = 0 + oJ - a] (9.26) 


Wilt, ftcEvfiM^T. x,% *, zm&MirmwL*$ : ?m&TR&.miT£.' 

«$g*g (9.24), gfnsruga, x, *? e, ffljt^gisrase *t- « 

fd.r!^^, 9fW x, l-J'uJ$ l iMI|u-A'’i ; £l' | 4lWtfrW^tsft;fe 

C'ov( x ,,«--/?,«>,)-- /?! Cov( x |, e |) - - A a\ 
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Hilt,* CEvW^T.y^x-r W OLS 


5 $ * OLS W-SS5tto A w« 

A flO± x, ^ u - j3 ie , WtfrWgfB -r, WWMWft: 

,. a % „ . Oov(x, ,M - Ao) 

plm,(ft)-ft +-v^)- 


p}*: <?' 


-“'-ttr'v-AFU 


(9.27) 


= A( 


a 2 * + a? 


j£4 1 Stff]fflSU T Var(X!) =-• Var(x, * ) ^V a rU,) = 

WS (9.27) iWfg, ffliy* A ttaVarU,* )/Var(*,)A*^ 1 
[CEVfgg (9.25) *$-***]. Hitt, plra{&)&fctft£&ifi^So 3 
OLS (attenuation 

bias): ¥%}Mm (SE**#**), fiW+W OLS»nflft£3£/,N 0 *JJ«. 

*A*iE, M A A» ®-£^8iT- 

CEV c 

in* s& ols *«*-»«• 

Sil %, SWD't, VarU.-J/VaHxjmgie^ lo 

Silt, e, «!*&£*- 


* s> -« 


••5 jh‘ »* x fv «* iS /-" « j * #f it 
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>•-/? (l +/?i.rj * t i?2-i '2 1 &■»'.!+« (9.28) 

%.f, ■ , a,, /.ftj'.WfflX, PI#, *«£KJlg&&ff-*r»Jft£8 ,», M 

£-. A-fftflMrtllK'F. r, ,r : ft .r, 

^ s 3^:® I“1 :§ Je . f [ i; i5 -^3 x | (C -£: -; ¥i jt'%., WJ y ,i | , a 2 ft -r 3 W 

OLS E!/:m^JiJ-&f£il'M.- ii 

y - A) + >?! j-! +- /3 2 j'2 -i >9_! ^ e ( (9.29) 

S*. « ft?, 

TtCEVjKS (9.25) 2 K. (9.29) *f 0f 

UOLS^Mi^^-SW, ieft, jS.S^S 1 . — Jgifiiri, pff^tfj OLS ft' 
ill] AR (9.27) * ft 3 fft £ « « $ £ £ 4 

-> 

£7 ‘,‘ 

plim(/?,)^/V v --—) (9.30) 

°V +ff «, 

it't 3 . r!‘^fezR^r S r, * =a (l + 0 |.r 3 + a,a 3 r r, “j-j jtitt 

(9.30) M k 1'%Mtfl-m?IBiki3,lr.,. 
ft-f ft if ft ?? &(0! M ft ft ft ft m: ft £ *ift. tt?S*f« £ 91 Sift££it, 
A x, * *3 .r, ft x 3 /?, ft & &J£-&ft c 


sn 9.7 #i£aijas#w gpa urn 

7 AAftA ft SAT £*+*.# f,PA 

i97 Aft Tft £-■£*«3! 

co/CPA - + /?j fatninc * f /?»/jsGPA + ft $ SAT + u 

iit^, £ (9 3 ?. ffl ft ft 1£ £.) cal GPA, h«,PA ft .SAT &(i # ^ ft ft £ 

£*M'J C *•*. 

famine = famine' + *,, AICEVfitAi, Sp 4 , ffl ft-4 ft % A ft A ft 
ifffe /3, ft OLS ##*>* 0 *j&ft4L —ft 

A, *t Hi: £i =0 /), >0 «-5r«M±Tfto 


^cfHSCffiKSS# 
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tf- c «>■* # ^ ji>: rfc rt« ^ 




*£»***« axtcEvn 

temrzisto&ftT. 

sswate. 

ft*#W«T, ^ (9.25) *ftCKViK£*»7tgIE«, **«9.7tt 

a;A)PA = /?i] + /Jj smoked ' *-jl : lu(iFA t /3-j.S'AVt m 

ST 1 , .vmfjfeft/* A-ft 30 £ &BCIR# W ft «; $ ft 

swr-w KMSSWlslS: 3o dt rt 7T^d-'fd:®#id>c 

smoked = smoked ■+ 

CKV®)iitil1^31, 

(JffKl woW =0) *Ti£i?ffi'i- smoked “ 0, 0r WtfIPfiM. 

, ttftft&ft?* 3 JW( W>0^, *a-tt*anfc 

#*S#Jt#.3£- 30 iSttiftM. «fl«£ e, 

Miaknrwx., i*8tjdrff Tst (9.25) +WCEV®£ e S f- 
W£. (9.23) &£, (9.25) lW«M«MlH)#Xffl0W)i, ffl 


4- «/«c S* (-tfcA ^S #-»«:), iff 4- «/,« £ A 

'A- iUil «/«<• *>«/«< *£I9 ?»J$y 


4:ftffJSDii -T. CEV(g& (9.25) fcffcilfetf, JM-‘ 
tfc*8*tt OLStti+ffiffl -attfi<)«3g (9.23) * £ "I HI T 

-#2W, JPJfie, I^Bt^-r.-fDj-, ffl*. OLS «**-&&*), SSt® 
tf}-t®S|5)«s **r&*&53&£$*£Jtffe£#-i5 x, 

wwar, msms&Wc 

ffi 15^*193. SPffid)BE7-fiSl4K)iItS^. tfi.fi—StJfi 

fAM-at#*, oLsfttf-w 


9.4 


f0ef^i>W$«M»«S, MU. Aj*«**.5 

fttM M W§'A ; Mffi*, Hffi^tTTA'fr-^A< 


« g # (* & v*j J® «■ *! *. «; it 



ft, ieft, ^wta****** 

ft, {S.a->SlE0lfeS^&OLS^if*ft, 

t£*v , MLR.2 «j*g|SJSJCiy^a. 

IWMWAia** OLSf6M-**T«fo* --*« &% 17 + 

j % & w if i •]■, ft tie s r £ m m ;h w jl ■ft- t& w <> 




3S1BS** (missing data) l»IM *1 ft ifl35. fHl'Ji§tft-f¥ 

A, -£¥«, - -^MTU^gffi -tUfllftA, Bim£3l£Sa#A*S/L^ 

it5a, £$tg$i bwght.raw t, 

1 388ft* *» «|« W 197 *«* * * . « * J* « # JR *3t« # fc»-fs .g,. £&ft- 

LAWSCH85.RAW 4 1 , 156 *1*18 + # 6 &'A 

KHr£ LSAr^^^fiZ»D9f a AS.! ££fe£l&&&*Kfl!5$ifc»filc 

£K±. SP*IE3Sit!!:£537«l£«2Kffi, 

Sff]S^#JLiil4ffI69M4.94 l »*«sfliiJ7S-^. £-7 

W 19^ 

UPS® 

*99 &7&JgSfc£KI§iB 3 SPA^4^1:*g^^6tiBT 

fflMffittfc+MSfitf'hTo f!tfl7#3IA 

MLR.2fl}riu 0 




-74fWLftAft, ttJEJBftrplJBfc ft 

»«-ffil»®SAMi&, ti?«££4#? 9.2 

JQ0»xSE«ffi*, A&TffA7 JL^a# /« 

HWA, iiM&ffiS&MASfta&fJJt IQ IS, 

ft, tfeHtifitf 7BS0l«I#m& MLR.2, OlSftttW* 

nfi. 

QLSfl&iBKiD^-attc -ft 


^ . 

r &#?&*?&& • it #!*/*#»-I**.- <*7*^ .6 






wo 


(i'S-ff MLR.2 Eft) **-S*«**lttT. #*&;«&**«* 

3- l2;&£f'£4¥^i£3 (exogenous sample selection) l)9 — I s f?‘J “P c Affi T t£ 

m. (gs«ffj*u#- •+#»«*, K'I i ¥®^s®^t-«i4a. *m. mm 

saving — jj L + income + $ 2 age + ft .sue + u (9.31) 

£K««*£ffiT*t35#iy tKmtfJM'-tt, 

rs (9.3D -affiii-ttc « 

OLSfci|-SfiSWJ®0&^ , isl!U^«CE( saving l income , age , 
size )#Etf irntw, age Si .wee ff I!ll(ftX Wff M —-t 

HiJIX 

AB'!@J££|J&‘J IQ -M*, 46T IQ 

AfclJH^#*, *ii, 

fifiSEAX-ff, 

Mtfife&T&li . tki= ft (endogenous sample selection) 1)9 — 

To OLSStt 

ttto, A 

wealth - ft +■ HI vduc + fter/wr + ft ugc + u (9.32) 

fHSHWWSr^'Sg7.5 7i-^jnftf|A^ttfeS*^ + 0 

^^69A«®M#^##SfcjS (9.32) + ffif 

#-|fiI S’ . !#( 0-fi: ft , .(5- (£ L n l !ld E( lixalth I educ , ex per, age) H OMST' A 7.5 
7J ^ 7L # A * fl- fi<J $ M *1 E. * A ffi ^ t 

SteWff^ffPllBSItEAlUtt^o #1®, ftliUftJLftMft'f 3 , fSOtfe 
i|-r#tt^B«=S'JS^«W*- s Ffnxf1:aWx>t/J'fl-fX55^i«„ a«m*a 

WAGEl.RAW^ffi-_hfi?EXfSW^AM—£r 

(wage offer) 

MS*, ^ft£iyiftft^«A11|SESnfffi;ff'feSiMSltflT 

AXft, XBTW^Xftc *tft58|WIfWA*i£, T.SftHfr 

sisxjgjaffro *fijsffr-;/s 

log( toagp 1 ’) = ft I-ft educ 1 ftor/vr 3 ri (9.33) 

«v» * *■ » * *>«r m :e «f« if a.<« i.j- ^^7 




n T. M & W . Wr W ft ffJ St t *T 1 /H 31.6 t* ft - 

fflR. »CR^f5^iE^T.fVWAWT.»ftffr«cffi 
(«©tn****^TftWA4 «/«c fpp.rA'r -;/&&%.&)- au$«fn/ii t. a 
««• -tt/n^AAfiiiA (y.33), M&inmnmxmitii 3 # 

#a OLStt't+tt + #7E#*&&«iS. ^fl«$ 17 ^i-Jife -AM*#* 


HS9.4$f’ 


'Riift'] 5-f & (f & ’£ b'j * £ £ * *1 AS. t-ft ^ ft ?AS-*5 X »*,. ?: •!£ A tt *A£ 

ib f -1 f ft tf if iS Jf.. 4 p * * ffJ 2 ft ft I ?J ,?|$ * m £ 2 -Is tf- f 4 fi -f 4 # f- * !4 

-*f9 A * S’® f *.$ . ?f A i'i.t £ H ±***4 ft f-=. r ft 4.’ 


#£3»J 


4£«-S/?HifFAt, ttJ5dJ& (/Q.AfZKfi) ols ttit - 

«$**!-(outers) ® 
'fi’S^^W"lW?CS!l (influential observations),- fflBSffti/t. -tWSJM. 

OLSffitfWjk* MS A” »*«**- 

ols* r#fim»ttS£WAft/j'ftr 
'.Mfl°ji&+. @AW (iKj*ft) £<K»*USA, «!««<»$# -T« 
ffJM#*. tfii+fliff At/SAfKit-ft. BZ&imWitB-. 
mi &mt--¥mmft&im&m&mi&tm%.w-■% «»ra mw. m »haa« 

(/*«&**!*./*, uaua-efttttt) m— tt 
#l#*, #i*x«ts>MMR**ri -ttRifW.e.^0 MXRtta**#. ?« 
®F-#«ttswjsH^r-„ ftSfttiwifiM, re*Att*wmTMffio « 

»£ft OLSffii-HBilsffi. n 

i+fi (#JM£*'J'ffidUaAfi) J&M- 

4/A —tistw.e.^tfll^fl'/. ta/R-Cf.Wt/’fU—tsK/ltA^iaiStS 
*•*© SAfc+£ft.w*i&*l«*. IP^BlgllH5E®Hg#'#/HlI5ISc 
4 lai !0 A- itf t fg T *£ >E A W- 3 ft X!t S! *7 HE IH ffl M. Kil/liiiitt Vk $\ B3 ffi if M ffJ 

mi tykWjtVA 


^uo ^ .. .. . 

■ i °° • (/■ * # ,* * * I* f 



0|J 9.8 R&1) 

Ifitit R&D id! x64ftf it ( rdinli-m ) -% £ 3k 4ff H SS sates (« 

liTT-i-t") 4 1 ] )S -£. 48 "S S5 If J"t ( pniftnarg ) 4i! £. : 

rdtntern - /?„ I" /?| ra(« l /3i prnftnarp + j< (9.34) 

4'Jfl RDCHEM.RAW + 32 £-ffci 44.##7ttf OLS 75* 41^ 

' 2.625 + 0.0(H) 053 m/m 4 0.044 6 profmarg 
(0.586)(0.000 044) (0.046 2) 

n - 32, R'••0.076 l.R* -0.012 4 

£itl3(j3t, 2pflt£ m/m *» profmarx & & i+ i-^7 

S.3K 

32fc£Jfc*f». #31 20042,**,, + 

44-9 33i4£i4 400-fc**, c B 9.1 7 it?4bA-£j *f 4-14k# ? 

*J£, 7*'fe-£fc^4k4*'8«« 2 ft»a 

Iff, l'J4Jl) 

rdrrtens - 2.297 + 0.000 186 sales + (1 . 047 8 firofinarg 
(0.592) (0.000 084) (0.044 5) 

n = 31 ,/? 3 = 0.172 8,S : -- 0.113 7 

ft, *iL# r 2, *>].»]«.-Mb 4k >Hl ## , .jMn # ®r & 

ft*#. 
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r&TfiMmffj ols 

ft. fch««t». 4RI3*ttJaJJr*f±*tt«. *-+«* 

(«j6.37)o ft*:fci|fctts&£ 

-1.62, - L ;0^R^j^giJi5^5iJtti+^i-t+i«S (S--i.il)' ffij£i#3£ 

*fl^«t»*w#**»*«****. fHnt6 .2U*iH!i. n±& 

mWisMiSitLffS'hftIBtoJUfcma. 

«i&E?£E££«jii»^jC ($d£$-KM)> 


IS 9.9 R&D9& 

4JUHTi«fl*’T*3' £^i£rR&D M>Skk^iZ 
ft : 

re/ = sale/- exp( /?o + fiiprofmarg + u ) (9.35) 

m* -f&, IJLftl /3,>1 at. R&D n-0 IS &;* £>|&*tif « 

*^3#*.**$, J«+^. (9.35) 

lcg( rcl) = ft -* /3 r lc.g( sales) + p 2 projmarg + « (9.36) 

32 fc&Jktt, W^37»u 

log(n/)= -4.378+ 1.084log( sates) +0.021 1 profmarg 
(0.468) (0.062) (0.012 8) 

= 32 , R 2 - 0.918 0,R 2 = 0.912 3 

log ( rd ) = -4.404+ 1- f)88log( sales ) + 0.021 8 profmarg 
(0.511) (0.067) (0.013 0) 

» = 31, J? 2 - 0.903 7 ,R 2 — 0.896 8 

ik ■&&%&. — i, Hr.pt> 

1 (#+f&?) 




0|J 9.10 W3IJl5Et¥ 

-it <*S*t*f-«£> (*#tA 

-t) * it 93 •&•■#■*.#« 

$'i*j : 4Un(ffJM:a 50 (D.C..) 1990 St* 

infmort ^.■£■$ 1 000 f-4p .4.41- Jl fk tL* £. fc % — tfy ft xr -A.-&, ptint rfc A. 


• ir * ?i ,* *r-* sc: «c ri: *p .rt 


-> if 


ijOi 


#)4iA, physic 100 000 ^ &£.y^$k., ft /*>/>»/ 4t ft A. o ,«- 

infmort — 33.86 - 4.68log( ;>n'nc) + 4.151og( physic ) 

(20.43)(2.60) (1.51) 

0.0881og( popul) 

(0.287) (9.37) 

n = 51, R 2 = 0.139. R 2 = 0.084 

ISA#* 

«.*£*■ A £ *, 

t, r«) c 1990n.C. 20.7, 

4 4Wr] *t ft, — £ <Ki W-it .R # 12.4, D.C'. 4 100 000 £ R.4fl 

^■^S^Ait^615, ft $.=.£(#*] *# 337, 

4541- ji/ t-t #.itz d.c. , 

5W] 

m f/nort = 23.95 - 0.571og(_prinr) 2.741og( physic) 

(12.42X1.64) (1.19) 

+ n.629bg( popul) 

(0.191) (9.38) 

r, = 50. R : = (1.273 . R 1 = 0.226 

4U05I.AA1I., ftiLfti+{fi.^. 5%^ & 

i-f&g&fjti,, &.*%. (9.38) + . &Atr&£frWH , J* ;Lft-£ ** £ , ft 

ili£#:&#.£&i+Ji4S.£.£.3X A,?h M0^ti#D.C.-g, infmort 

&■&, D.C . MW $.#&•*), AM 


a*@Ei+*is&tfrr*=tfi»sjf 

[tt$0, nT#Jil BeJsiey. Kuh and Welsch (1980) o ] 

OLStf 

LADfiri-**/J'4fc«£MS£3tfi£*], -tj 

OLSffltt. lAD£m*W®£WtZ*tt/J'o Hitt, 

SfcSWSP**:. 

{B.tte££s*tisg« **. ts 


.m 


► 'J' 


'M • 


fr •b'fi'jnH6iiiiirwta±wa^*?i;7Mg^ 1 + J -, & 

$ttT^ft*W^Ai+3mmrr*£fllE3*. 

fl'fLA&tlH-ff-. Jtifc, n*4«5£* « #*£*#, LAD+fig -SJfefffTf- 

.&»iHi!tjf«a-i'fKj#» c<£&nm t &Mnz fa. sb~, «-&£ 

***«. LAD fcfc OLS j&'Sfc-S (Brift) &4<- ?•{*, *D#ft£ « K*it^ 
5H-M. *4*0 S»fim?«"Tt£*tOLS 

A A r« .5: 

-tftmmm.. .wsitigi 

i&. A*JR±», 

/H "feM" illfcnJflMMfctHffi, snmfrtif/riS. AT&sFfTfflMW.tA h • 
Sifcfi+iit#®. LAD fitf £ ti ;R ft; jf = rfu OLS MALfA 

S«, (Mg -T, 

«****a*j£ 

Stft.tm. fB.ftfnSB^^tfiSlEa-Sgc 

fO* (Herk. 1990) *t««FI0i££iti f AFJtfcWtfffle 


n 


iMIXit -&£W&Ji2£fa${ 

asp]®.. iiaiiiD-^ 

^ , if £? RESET S'fEU’t— T -II- $ f£’ fill j£ IK 22 (frfff ^ Davidson-MacKinnon 

-& c 4 9.2 If, 

iSl»$fii‘tl&T-#"rf!llfl«i«?***«, A -SSJIWIEJeZT, tt-TOLS 

&m isKMd?S«/h) «Ec 

ftSAWSMS^ (CEV) fgjj/ 

T. fflS. -ft -+a 

CEVfi^T. flu 

m. njn^^a ols w«* s 

•^ig^jsi« ols aurtfiftii*—sc 3 3 -ast 

«) 3f>s6^aoLsiiisBi5:ai= 81®® + 

WfffadTSfcrtttHSS, 


*:y * s /T #- ^ s 


•«C ft 


*«!.* 
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n M 

.106 


M. firs !>' 

(CKV) 

fcLtMPHiV 
Ait* AS W 
AiffASt* 

*««.»ts« 


•w mag 
»««* 

41= fit tilt** 

f«'J2M 

l»l!Hia&«£-♦&& (RESET) 


9.1 ft>f@4.II A, f'JW] CFASAL2.RAW AMffittif ISM 

log (salary) -/? u +/?,log (,w/« ) + /A log ( mktva !) + p } prof»iarn 
i* jS„rroren + com leu + u 

fi f rl4S , ifl9 R‘ = 0.353 ( « — 1 77) - <,eoierr til amttert 2 fp , R 2 = 0.375,- 

jitg1‘1 i £56m®B A m StttiEtt ? 

i99o $&{»*#*, msa a ? 1988 ^swaas 1990 ; 

tw«*90 £*MSA A 4 J990 «f9W«a#fl9f&S s MSA AS 1988 ¥0? 
Si#ff9faWi')>8il|lffflfaMSA®MWMJl$fl c 0r*rKtfj$Sffi£ 1990 A- 
ifc*4'«lhaiM*tfc t'JXi VOTE2.RAW+MJRJB. tti+TSPTAe 

wfM90 — 75.71 +0.312 priyarA + 4.9 IdemocA - 0.9291og {expendA) 
(9.25) (0.046) (1.01) (0.684) 

- 1 ,950Ior( fr/vndH) 

(0.281) 

n ~- 186 .R 2 =0.495 .A 2 = 0. 483 
ft 


mvA 90 = 70.81 + (1.282 prtystrA + 4 . SldemncA 
(10.01X0.052) (I .06) 

- (J .83 c J|og( pj jsendA ) - 1 . M6log( ejjiendB ) + 0.067infM88 






(0.053) 


(0.087) (0.292) 

n = 180.K 2 =0.499,K 2 - 0.485 

(i) vo»A88 fi5 Mftt* 

(ii) ?d5ill! -cott-ASR rt'H'ib&Wc.E'tffaX&vfavS)'! 

9.3 4- —ft# 

X- ^ df<J S? ^ „ -'i'fl5#ftg$’S;S 

math 10 = fi fl t- /?jlog( e.rpejid') + ^///"f)//) + fi^ poverty + u 

Jt't’ poverty tt #'] •, 

■?07 (i) $S 

$J.- poverty ft— I'r^iZi ftltll^M? 

(n) Iruhprg . mw 

mat/,10 M (2) ?>Jtfc£iB (J) 3Wft, # (2) JU 

4'ft;&#«^;£§tif 1 n%? 


Ss^M: math 30 


a (EM 

(n 

(2) 


) 1 . ] 3 

7.75 

]otf ( ex [X')}d ) 


‘3.30) 

(3.04) 


11.022 

1.26 

Inti *’?J m// ) 


(0.615) 

(0.58) 

- 0.324 



(0.036) 


-69.24 

i 

to 

04 

«—» 

.u 

#EF^ 


(26.72) 

(24.99) 

»J£# 

428 

428 


0.029 7 

0.189 3 








(iii) ri^te^fttsisjww&dT, -»^#o 

(iv) MU% (2) ?>J«£ weA/.r* 

(v) ttMBsn k 2 Mis (i) mm ( 2 ) flwssiSflF? 

9.4 JnrtfSfflA***. tt******^ 

* tft * #?ft Jl« $ M fl fc M ft /J'' at«: 

tvkours ‘ “= ^ ft\ a g fi ^ fti^g ? 2 + ft- nwtheduc + ft A fatheduc 

■+ ft^sibs t- u 
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s • t/- * >* .* -r ■* it ; .«* t^s .# 



(i) *StaMSWM». U'EV) 

(ii) Wik$J C-EV $z'Al wltlbjt'w. B'i? T#fipf#. 

9.5 £#|4.4 If’, mm# -t 

#.±&»AJWj*a, 1992 

■JOS 

£-KfWJMI&flWh *.M£a#fnjS»4? iff##, 
i+Jl #15) IS 

9.6 (i) (9.3) *W RESET, 

\e m «•* ? 

(ii) RESET, (i) 

( IW? 

9.7 WAGE2.RAW 

(;) -dtW 9.3 4 1 . ffl^MKWW ( “,xff«5ttrtfcUTT -*«-$>«) SUt 

(ii) Sldhffl IQ SftffTf-rKifttl 

tt? 

(iii) £* (ii> w#*. /qsiKW ffStsM.sriimy 't-fn«£Mir- 
ii^-? 

9.8 4^'f£># JTRAIN.RAW 'f'WSft, 1 -. 

(o ^^jsj^umss! 

log(stTCi/») -' ft + + « 

s$*, ^awf *;£*£Sft53.]&iRttfll#JteW- / F 

{m&m u Krant ^har*? 

SSL) 

(iii) «4iiiJP-t*ff(2*log( scrap„)c a^SCfSlSl 5 tfranf fcffi-it 

JS#£ran« MS#Co 3(t >/ fg& H, : &„„ Jf <0, ES5 %(DI 

(iv) scraps) fll-l&IK)# 1 KjlfiJSfl}!®.: filin’ 

tfr&M P <ft : . 

(v) (iii) Si* (iv) Jl>. 

tfctfMWfcMStf-o 

9.9 INFMRT.RAW rf 1990 

(i) -tfrffiit^rS (9.37), MattffffefcjEftE&tsftiSJ'JIS-t 
i6$9?fi (iC* DC), mW- DC &3 £ S, 

(ii) ** (i) wmmMmtmmm&sij® (9.38) ^&ufa h-ib; 

««**««:«, mm fh 

4S?i£? 


ur y « -* y # #b « m :*sm sv a' a -sr t « 
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■m 


9.10 mm KDC'HEM.KAW OLS ft'it 

f#a 

rd hums - i3 0 + j3, sales + fti sales 2 + profmarg + u 

taM&tettimmzz sales 

fifciofcXri* (#£386.3), 

9.11 ±-»f«4.io i%(^ft, a§r»i*-M^, 

a) 

( h ) * a ® jffi iM ft foil -ft $:® : 5s nf°j *3 r 

9.12 LOAXAPP.RAW 

(.) oAra/ >40, SP £ffc ■& Att 40 % ? 

(ii) £>JIg 7.16 t\ AJS oW>40W3®i», fifrft'lf® (iii) SP^'t 

D «*/*■ < Ifti+ffl#^^.#? 

(iii) #&fwm w#is« js^? 


• iMTS**# *>*i JCftM.* 




/ / / ' ‘ / <///// 


m?m 

mnjt'n 
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ji o * m in m & m %> jl ihi !)u m ^ & **. $ a m & m ra m *r r m * w t ft? 

£«*£/ = OT,iK«ffj£$ 1 

M„ 

m 10 # £UiS M* M itfI’e]l¥ n 00#, i± t £ J mMtf ?M80f 
MfrliMo 3H ] H ft i'ffl 7m i'b]^ n &ig M jrr - 3ft*4*fn®m 

fn^1rft^|H]!lL 

&7*mm 

*B % (temporal correIation)(H)&f4 , W il'ft'fH) $T W> 12 

ifilifi r - - t- m. % » m R m ■. s* ra ^ ?'] iri n 4* & # ^ w ^ ^i ^ ^ = $ 

if consequences) , &^ jj &*11 l4& M 

Sc a - £ ft M T 4: ft JV.) ftj f£ ^ ft # ft M ft ^ ft W, 




it tf *,< .** #' 4* .. Hi rft W. A 






TttTfia#«swoLswtt®e io.i 

10.2 r & w t ji -t x & a tt -# ft # * a t m m w h* iwj 
ir-n isiwmm^o &t*. ousWi+tfflwi»#$tta 

(finite sample properties) . # ft til Htf |SJ ff M [°I ))3 ^ ft K 05 iSt ®T 

tttf, !6fmilS!l*«#ifiiEH4**^1811 aw- -SPHS, itSDtnM^ffl 

10.5 Vit it!in ft IE 


10. 1 




m la * *t & * « # # *t- .* -* G7 ** ^ » 


►29P 




fti, 1971 ! t' : Wife fti ^fSSE 1970 

tefcm.. + , % riwfvm#totem. 

*!**. TTT^fi«Jg t? * 10.1 *11 as 

St I® »o*|ii]*Sc&f rn ft 9> -+K»|jKiB**„ »fPS#3#*H 


4 awttT#*£ 


•M«rA 


91 ill &m 3 til & f$-Hi&as ft t,V«T. OLS ih i 

hkJ&ft 

■l'ftlf®.ft*|3)#*. (5uttW. r.Sf^f) 

Wft, OLSfttl-fiStf* - 

ft, & st a ft in is ols is m •• fit. ^ m m w $ tt ft is h, 

ft(11 Ik & ft ft it iH ft ffl if ?j«ft eg Bfi m fi he ? il W &. 8f ft at ft rf- ft 

, Win, ttt]*fc*i*lt*JKljk» 
SM K ■ 1\'(cSr B ft’ft ft # it £ ft, ft (H ft ft ft M )ju £ A h 


tt£S£ftc 




$JE, 

aat n fit --11®91 £fflIt ?|)*jK.£i6fMttM*l&S (Mochulic pro¬ 
cess) sSfrBtllfF ftHU (nme series process) , ^ Jt(HtS *ij — tflSt| h]I f ft 
»#H-f , JMlflMlITiMfitfliteW (realization) c ft 

inniji#iya ftftst, oif 

*h -#Hil«. iJIfiJE 

fit in if n ft k$ tn ft at m i¥ n ratnae iw m tr 


nj m m * « m m-£ to ^ =f m « m % tn +w .& (+. 


Sli S 10.1 SB 1948—1996 



SI* BUM* 

ft )k ¥ 

1948 

8.1 

3.8 

1949 

1.2 

5.9 

1950 

1.3 

5.3 

1951 

7.9 

3.3 

1994 

2.6 

6.1 

1995 

2.8 

5.6 

1996 

3.n 

5.4 
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io.2 


^*wk hm. t. flcfn^Afs 11 $sn 


ill' 


fIM 


ffiifi'ftfnwsi-ss (guaiyflc) w^(u^#!)»s, .tt'jjv,#--# 

v, ~ p 0 1 /i, J, t «,. 7 ~ 1 ,2, ••• , n (10.1) 

W£ffc*:*TSfl]fei6l£ift .V ft 2 2.rem •fl-ffflfKj**?#!! 

Sj2;-4i£, S Sfif& 

Ah'-t^HS, JaK by.-p^z,, iffcBt«,-0, ,v WzZM 

m&xz&xmsiiiL&mmwm®®'. 

-tf^ISKMT£»^H?'lfWfilS (static Phillips curve), 3?>K 

>; 

inj, = /?„ + ft | unem, + u, (10.2) 

St, *»;, *¥*£*&*» unem, 

^±<K«T-t^$wi^^»asE«aj¥*iKa»c 

f°J [#ML Mankiw (1994, 

$ 11 £ 2 tf)] 

«««•/,■, sis 

unem, . . W 'tfti3*AUt«(E 

is*'25 mw. 

mrdrtt, - j3 r , + f^cunvrte, + fauner/i, + ftiyngmle, + u, (10.3) 

iSKtt?U^ffiSfrW**, IIIISIS* 


[finite distributed lag (FDL) model] 4*, #HH 1? 

►301 


* 10 * tf? f»] ^ yy # 7f «i 4E -* *7 -CT #• ^ 




(T >• tfi&afilj- simsf. m.Q, ■Z&iatmw.: 
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gf>, c ft + 8 0 pe, + , I d 2 pe, , + u, (10.4) 

At. gfr, ff-f 1 ooo tt&$a£'fcW£Tttt); /*, 

as (io,4) ,§!*;§, tbT+:aw 

fnfT^.hWISB. 

A*? (10.4) SAMiSAMSKi-A^J?: 


414 ■eii-t.^rou ( 10 . 5 ) *W^tt, jfi t 2 . MM fir H 

*«]***-+*?<• w*«. &*th t, *j»*-**ft*;&c + i. 

tffl-frs] i + i wdifjisAW.AT, (ip r w***ttw« e ) 

"' ’Z,-2 ~ < >'!-> ~ c ' Z, ~ ‘ ' 1 , 2,-m = C, 2,-2 = C,‘" 

9, 


y,- , = Of, + S n c + S,c + 8>c 
y, - a 0 + t> 0 ( < - + 1) + <5"if + Ac 
>',- ] -' a D + 8 0 c p 5,(<• h 1) *- 5 2 c 

y^j-Ou + ^uC *-5 iC+<S' 2 (c + 1) 

y, ■ 3 = °o + $a<' + $.c + S 2 c 


-y,-, = a 0 , i zmm s n ikz-&i 

i5f?l(£WyfitlBP3l$ft c (impact propensity) $, SP 

ffilftJS (impact multiplier) 0 

mm, <S, = y,-, -*-,* * ftfifflT-'MtfJH y 

it, = y 6A£-ft 0 >■ 

Flf] rJK*M*¥: y r - 3 “ y r .. 11 (10.5) t.-M M 

JHSffic a, SA./WStt, SfcfllSIT*©^* (lag 

distribution), 'l'IRJST « W -'f'tftf W$4fctt> Ws&S®ftr ElO.l^fH 

T-’-tft FDLmfflW-^BrflgWSffS^^. (Sft, 8, 

® io.i +w»fi#^-«*Ta*WM££&£~ft?»e-, 

4H&W- Snfcf&My i£A 

SfHtlltf z »#A*fcJJr?l/BWy W£tti£>'4«. «a*R/2ft, 

+#»£•, AUtflaJ r e, e 7*isMAA c + lc BPS r< t At, z, = c ; S 

*>-m. =,--r + i, s(nwffiis^^tfsa*¥, mi 

.y, -1 ~ *0 •*■ (?nf 1 <J] <• + 5 2 c 


«»*+*>* » • ittn#* J* >£ .•« re «.* 
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y, ■ ui) 1 + 1) + <5 x t + dV 

y lt t = a„ + S 0 (c + l) + S t ( c t 1) + d 2 C 

y, - 2 = a a 1 ^y(c' + 1 ) + 3 ,( c + 1 ) + (^2 (c + 1 ) 


f»MtM«y«*T-5 D + $, + MtWfflJh-, yfi^a & 

*0J, ' S, i ^ ^T- z K5I® 

'b'»#^-KW«lpl (LRF) igfcJUIttt* LRPSffi^^# 





fflio.i 

#M*&. (10.4) *, 0' 0 pei$& 1 

4sWS)H$ft, JEAtiflcffJW«f0f-a', 

a^fi5!R 0 II, 5, fu 5 2 -'.#^-E!c-#ffi^^:iEMc *njR/* AAttite 

iSiin»7c. 

ftitifce 

- -1- 7 ift-fr 

y, = «0 + (5 0 2, + (5|Z,.| t- -- + A-1-v + “( (10.6) 

^#il7JA *TBt. #i+—1‘»JFT##'K®W*ga6<|£&ifc 

VJR1I|(9*Jt3*| « lftiS»S 0 ; 3c itWfr&lTU (10-6) +fti 
&W-, r > MiB»«5fc KM 

JE"ft£4Ett r <w W3R«W.fefl] : 


If 10 » 


** ,*/ «p *y 4 * ?e .£ * a/ <•* -0- W 
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LRP-- <i 0 + <?, + ••• ,y, ; (10.7) 

-U6 mj z &«*, -nm 

(10.6) 3,. **.&« 

£. s, h-i. lrp, *#w 

{£ J□ [& M iH .. 

fo)® 10. i !£F it - a-t-.* a ■%. ti £ te * at 7 « * 

inf, - 1 . 6 + 0.48 w/. - 0. 15 inf, j + 0.3 2 ivf, > + n, 
r\ 4 ’ , inf *7 fi * j /w / A « tV # -K * . ^ * . IF « « ^ fn * ft 1* |in # ?A £ $ '> ? 

m& uo.4) imwa $ *i £ «fr * t - w tew „ 

i*-’£n%L, ttfin. \ g&*s cio.?) j£*t 

M. fclVfittfliaM. r = I TTfift, %'A%% *,. =r u fQ 

friiatiHi- $i*±, ii^*f^tts-r=j@, m%wmm&nuis s * *j a 


10.3 iSHfPiiSTOLS 


ii-T. «ffJi»5£«Jfe#df({»®fla$TOLSW^R^^ (/M¥*) ft 

®< ^Tfewraji=#‘jini!n«i#0e«is*, £>##*£« 

OLS KM'tt 


S flff* iS - if fl & /T ^ .* j.^ ; *' r*. *tf * 
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ffiSTS.i (tffrfitfcJSttft) ! 

! v,):/ - 1,2. HffiSmfi&fH 

y, ~ P 0 + P \ r I + '" ^ P^ll: + »• (10-8)' 

Ut, i'V' 1, 2, -, « P-jU-K-.&tVi'lfrnr Sf., « fc&SIWtfc 
m (fl ^ tm)-. _____' 

tse^srjtffifflw^srEa^iniff^?*: . v , gasa, «i?s$s 
&mnr-: .*„&§«*. MftHchmwBTt* 

#ln(2&ffilfS&TS.l MLR.l •'NRJt) 

( 10 . 8 ) ttmst. RSlSiSX x„&ti f, MAn, 

& z,, r, : =z, ,. .f r , = z,. 2 - $t u F IFF FFf 4 j; S (10.5), 

*r*f*H»*Mi&* K«;i***. #tl* *, - (x,„ x, : . -, 

.»•*) / iiS 5 g£fitft, 4 - x RMfr'fniWft i $ B: 

^4SIEX3t(4f4Wffo^i]fflfi5WH--?'J, *££i* r4E«»*ft<S + Bt 
x W$r *7#*,. rim*) r WflrtfJt■£$fiiaj3u 
Slit. Xtfjtft-ftit-lXtfa, 35-T.fr-^ t =2 tfg, If* h n *//■¥!<• 

SKI.2 *£,+, r-tMT-, ttfflTFfg (10.3) 

n = 8 . 


*10.2 —t®\=F: (10.3) 


t 

OJrtiWt' 

u nem 

yngrnfe 

1 

0.46 

0.074 

0.12 

2 

0.42 

0.071 

0.12 

3 

0.42 

0.063 

0.11 

4 

0.47 

0.062 

0.09 

5 

0.48 

0.060 

0.10 

6 

0.50 

0.059 

0.11 

7 

0.55 

0.058 

0.12 

8 

0.56 

0.059 

0.13 


'mm mlk .3 *ih, ■ez&Tmm mlr.2 * 

KitfUl&ffWtiii, 

& to * nj >; ^ « «e tt WjK *w '«-y ft 





j jgSTS.2 

I xlTn -•+?. tikftM «, frj#iW 

VI-' | 

EU ( |X)-0. t~ 1,2,-.// (10.9)| 

»fj«**rewa.xtf+**«*«, £*« 

*STS.2*# 

wm*, wi zmtiu, mi&w&n 

J*«**£g'hfiStt, £ ,V, ft ft II 4 

$2[h]&3i£®.££ c sn* «, Slt^A HE(a f )-0 , ft&©)£TS.2 flsfitf 

V , 

TffiS «, -^l^lSiT^^r IP 

EU,L (1 .-,. £ J-EU.*,)=0 (10.10) 

Sit (10.10) fjKjlltf, ¥£ff]f$ j- (J jS|5]SI£pjfe (coiitemporaneojily exogenous) 

tt* ym (lo.io) Hft^T u, corr(./„, 

«,)- 0 , *U3f*Tfi<J j&3r. 0 

©jets. 2 u, Mm* *„*«*, mm 

Hut. arrs.2j*4w, nm» 

#4SSJ B, tt*h± (strictly exogenous) «, £31 11*, $ fD # ffl if j$ 
(10.10) ^WftuEOLSftif-mW-atto ffl*. *7#9I OLS£;£««l. ffe 

££« to M fits’ K, mil #& L V afl 5i ilk t§ * £ VA / 

« (®i£ MLR.2), «, 

i^S. Silt, 

U/ mm® 

•-as, ®*ETs.2?f^^e^«^iBj^4''Nififi5)Wu,Mffl^ia^dsfffsr 

©ft. 'gaiSSJ «, &57-±9d^ttgJ^Sfl#^*ffia:&S^c 

ft#, W£M£TS.2;£&.. 

m#'£#X$kr: ?EfSJ¥»#££ilf£ 
y, ^ A + ft e, *• «, 

©Ah TS.2/H&«# «, *] 2, WHS?* K, 

ffi*, »****:£. %-, **t.y»£i§£Wftifl, 4nm * Wftxty #?» 

JSftIM*. 4MtJ5«I. X*#W-£*, 

m\±#m rmiE(m#.WM-i£it$\m% * 
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g»H!l tity, • :f»*.* 


A 






;u9 ran** 

mrdrte. - j3 it +■ /?, /‘ol.U, * 

1F<aH u, --i firXiiA ^ j" A - fiELltfife , 

las, 

A*K. «, (flAftftiHj «, 

rnnirtr,)' SPX$f3tftfl£/i S ft , §c5eTS. 2 - fit 'f' fi£ ft ■ 

r£#1pm£$l®'p, HLfiK&WM&e if*#. /U'JAMX u, 

■attzttx., raiw z , ««#*«*«£ amps-i* 

•$-A-5fctffWPJ*g = 

v ± ff) $ ft ft ;i; ii ®.. 

tfjtf*j iB tt»«*j| ! . fllft. £flHT#5&KAMafl'£ffi 
W. KAl^Slh&R&SiM, M5SKurfl6®JB±--^W^iti«tt#4(iSA f 
&«$#. »««#»#»*. ««#*.. 

$Ma-iW'tfaw^ur-ie 
ftmsG. 

WttTS.2***35. ^in^SSWEAHjS.4. KWS^tli OLSlSi+ 

TS.2j£i, ffL4i«»$ttX£®W^sJ^!tK»ftti£J#A$a -JE5STKJ 
fi/i? = ^+W[il^?'MiWmW. HMSTS.2 ft 

row, #r«0LS£«. £***«, 

* #r ftiKi£«fit& # * ru*, 

OLS X <S ft .g # »ttJS--^*^fcfrt*»;e££W£* m ft fly a - 
MS TS.3 (^£££*£814) 

(#Ejittii9-:««rKiwro)r-Wja^+), swffmi’SAtsffi 

-i'$c£< \mm&-£ L _| 

S'l'MSrt 

eft, t>t ts.3 & 

flA, 

I mmwA (oLsMs^ft) 1 

3flS£TS.l, IS. 2 ft TS.3 jj^itr}, Ilr&Mtt x,, OLS W ii if M 
SAflSW, .AME(£) -yS/j- 0,1 ,••• ,k ) tUX^ftftrica. 

#W£JI 3.1 hs«row, Hittas 

#‘b'#BS, fi£« 10.1 isail itfftfct:£&-3S, «fn»#THKtfLWftiW 

«£. JfcUfffcfcWA, W^ftQifro Z. «, 

4il£iiftfi*i£Xj£y . «**»:« OLS J£Xft», 


nr U) * 


*f /* *{! ft If Ay J& « Af‘ *•■ Vr 
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I'SJli 1O.2G0P * FLX. it %y,^ a„ S n z. < S,z, , M<, + , ft "I flj 1- *t ■?• ?'] - „ , r, . 

.ijo .STfWKfilrSftttlxS: TS.3 A;i?■?.? 


3 . 3 mmm natht wtf&m, n 

S'litk. ^3.2Xfflg8'e*?FWitifrWafSlil0lIW. W*ftgJt0.FhTit* 

()l.s 


j 1B&15.4 

! #rM X ,. h, W^f^f-PT WetfDl/ ±?[$ffl^: 

| Var( u, i X) ~ Var( u,) - a 2 , l — i.2,-" ,n 

, ___j 

i£tAS£{*jSS.£Var( u, I x)*t6**T x-Rg u,. *fl X fflz34 -if. 

#fi*T-MM., Var( i^TS.4 *j£j£ 

a-f. re««M6<jfii0-#, mimzz&wjrmto' aa-waai m», tt 

in, — gftiE 3 -f-M ()3,j 

/3, - /?0 + ,3,;/;_/, + ,3 2 </r/, + «, (10.11) 

a*. »/,***»«*{ */, rs .4 

>$.&4s&m\*mh-g., wj.&i'mzmvmAXMM; %t\- -fMiiMtis 

gttlKJgo 

^VarUjXtlsI&flclig X ftf, : ±9U»#^fl: 

i!jhl!Q + , WP-ft -S«jKa*ttTfia#i«I. ; 

mm ts.5 

( £%x, &jSK+7Mtf»ltt1S&7M£ : 

j Corr (u r , u s \X) =0, !^s ^ 

*2i ew a$, fg£ 

TS.5 

Corr( , «,) ~ 0, c^i 
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■*■*■><!!«f «»«.* 


( 10 .( 2 ) 



222 


(fctWi 3 X TS-5 

(10.12) h, MX'i-■&%?£&-&.. 

■-‘ltrfi (10.12) mifolT® (10.8) + 5'JfS* 

( serial correlation) #ti!£ || 5c ( autocorrelation) fi(l . 3 5; 0 ')•] W X ft T' [“] fl-f 

3« r _,>0H-J, -»#&, T -fBtffl 

ttttg «,. ifefijEW. W£tt*C«rr(«,.«, ,)>(). lift, 

X:tf)-VS (10.11) ft b W ft Z £ . 4P^2)jBfrWftJ¥.g^*tl«i, S|S£ 

3)- mm&% nnnm, 

Jift SEft. 7$f'Jetfly® TS.5 

iBijfTs.5S-fj«pjt}^w^w^itr^±ffl^wMtt', m 
ill. 1iU (10.11) ft. inf, fS.}iVi TS.5 

iftji-V-fi'Xft- 

«!**»««(******»*? *«lftSfim 

(SfH.iMW&ftT, muiF91'£WTn«!ltt e Wift, Sfc^fJ^UW B fSiHJs , 

IT : Bff M i? n 0 fi ft # ft M (21 & c 

IK$ TS. 1 - TS.5 &Ik ffl fQ-f (HJif ?!| 69 ,£j#r-3)fc 14* (S £ . WEfl tli 
ftHj, TS.l~TS.5ffi£tft#lfBJ*Mft$#iJ?iS£. SPffiXftl® 
—ft&i&sHRftaMtZ (units) 

igxnt&msnift; mm, ra -tMZfHttsnmnfmeium&ttZM, fs 

T3?&ft«4mi£;£:ftro]ftti£, fgft TS.5 sfcj&ft. mm. #mw-fe»J* 

S110.2 (OLS 

ttWW#WMJMr-9fcfl*«3£ TS. 1 -TS.5 ffiAfft, /?. X4* «*ft 

ftXX 

I 

VaK/SJ X) = ff 2 /LSST/l - R])],; = l,-,k (10.13) 

itft, K; >Jlbx y Xt^fdsd£MS'!B#?Jfi<J R : , j 

S (10.13) +65)V^iilS3t19fi , .lWfllfcffl^«-4^#XfS®TKl^ 

±-ft, K^T5& < ]iiEa^ , -j^a3.2WiiE B V#'tfflM, $3# 

iSWftirft ;>V; V3 SI 04 fa] ft ftJ ft Vr ft, 

ftfg£TS.l~TS.5T\ &Wt-^ 

foftXtitmiitko 


SB SO * 


.**!/* -jtf W 48 * !*! *? 


tm 




-1 


| SS10.3 : 

1 *flS£TS.l-TS.. 1 5 F, ffii+ffitf 2 -SSR/rf/fiff 2 fl<j 

. df - n ' k - 1 -j | 


ssjo.4 ' 

■ttlUJiL TS.1~TS.5T. X M, OLS 


flffi 10.3 


£ FDL * S y, £>(, i 5 i.r, ' 3 ) r, -1 * u, 't 1 . "X$ % 
D^r Ft ■$., 


S ft * ff FJ.F S 4t- ft ■£ 


H#®*, OLStfftyjtTS.I-TS.5 f *0ft§£ MLR. 1 ~ MLR.5 F TT] 




i&B -TfKS, T'MllT$#r&mTfeI£tt:fl§.£c 

( F flSSiS.6 (iEiStt) "I 

| TH h, ITlf X , H ^ Normal (0. X) 15 M _T FI ;FrTfrD - _| 

tt£ TS.6 aiiT TS.3, TS.4 ft TS.5, ftt'EMS, FSk 

EH 10.5 

•&H-ffBjfl5^JWCLMfi€TS.l-TS.6T, X, OLS fSif'SiSffilE 

£jR«HK&T. Fgfci|-#SF# 

5£il 10.5 'fc’ftWRfl, rs.l - TS.6 

w, t t£$ha 

frj-#3'IH, /^hMW^ffsnjtt, 

cxm m *£ t m 0 m m w n ah & tmst w && . 
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► 




if..;t. w.rt jne^ 


SI 10-1 

% ft , 4*1 

■errX&Tr-fi (10.2) tfeli-Ho: p,~0, *t *-f : £,<0 = > JR. <$ * $ '!± 
4 10 T « «t J8 ii f OLS if J- « t it if t : m ffl 
PHILLIPS. RAW + 1948— 1996 8 44-7*.■&#$-*!-, 

ifi/*, = 1.42 + 0.468 ««<»/«, 

Cl.720(0.289} (10.14) 

n - 49, f?" = 0.053, R z -0.033 

144 4S.9f 5Hft £.■& ib ««<•»/! 4 inf *-i’ a 7 4 ^ # 4 $. : /5 t >0 c ^94, 

f l6l*n 0 

-Is 4U0 *1 **£;£>£-■#&4 &., 4.* 12* 

*(n#*5£CLM«44*4-i:, J5 4, 

W *»«■*!« #*J-a-## at, 4*]#*$ 11 *#— 


( 10 . 11 ), 


^ 10,2 

INTDEF.RAW a -f 1997 * &«.«$*#.■$, sj- fq 4WL 1948 * 

5<J 1996 4 C i* i3 4 l 3 IS tit ft*, inf 94t&# 4t (CPI) 1? 

tktf <&/ GDP frj-S’dHfc, 


/3, - 1.25 + 0.61.W, +0.700*4 

(0.44)(fl.076) (0.118) (10.15) 

n ' 49, R 2 -- 0.697,=0.683 

f *48*4 + , IM‘1 

+ *1**1%#, 13*S40.613%, . i£ 


10.4 


£ffi ®t ft ■«*»-¥• nj vj,m &itf 181 Pf>M m U3 *f>, * +, 


«•’ i’u’W 


*f fil.-T »'«E »«** atf jB*-# 


Mil 
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S'Jio .3 

•fJSr ^¥-fy5U£.%_fr%=3-ti.%_ (Castillo-Freedman and Freedman, 1992) 

iog( prepop,) = fi { , >■ /), log( minrov ,) + /l 2 log( u’.gnp, ) + a, (10.161 

At. i(j it $ t (St •Ik./Co i us- 

gnp, Xk&t'liift'gin.i.f&tiL (+&: 

^"4b t -f - Wj X $ 6(l "iT-lFli , -IS-1£- A iC, mincov ~ ( avgmin/avgruage ) • avg- 
cm , -$■ t , feft Xijf , avgiuage ft .& X , ovgcrrv A 

+ *'J £ 1950— 

1987-4tf«.lfc, 44 tt 

lr>g( prfpop ,) = - 1 .05 - 0.1541og( mincov ,) - 0.0121og{ usgnp ,) 

(0.77) (0.065) (0.089) (10.17) 

ff =38, K 2 = 0.661, P 2 = 0.641 

prepop *t minrov - 0.154, ft JL , t = -2.37. 1C if i: 71 K 

3-W : mt, jtfttt*texf-l<Mfc7*fc* + , i* ■$**«*#*$«*-#<. 

GNP if^i+F 4 if, -te-jt, ib 

* ft #*£-£ = 


S^WlErfiSS* (M,) (GDP,) 

log(MJ = a 0 + <3 0 log(GDP ; ) + 5 1 log( GDP,.,) + <3 2 log( GDP, _ 2 ) 

1 djlogf GDP, .. 3 ) + Alog( GDP, _ 4 ) + u, 

tf ® 4 1 (frBPSflM i“j 3(i tliM^ W3$14(short-run elasticity): '£Sfi f GDP 

itlfc (5 0 + 5, + - + f 4 4*H* 

t&&#^K8j3$tt( long-run elasticity) :'££#TGDP#Alfe)gKl%lttra'f' 

WSQ.^fnBIWSg 

de? n oc,.mv&7fi#M-¥+mm&mm?&iLiiL% 

i.sjwjmoc 

i,£M>jo, 


«**#•#**,* - it- # « #S *1 , jS cp, t£ 
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gyio.4 

If 4 («•/»*•% 1 OOO ■»4 <Hj 4&, *f 1913—1984 

,*e 


Sif r , - Po + 01 A, + Ihw2, + 4 h, 

1?] A A ft £4 4 s® (a) */r, Sf 

wu>2 £ J941 44* 1945 4 [b]3<j 1, $ 

* />!// fl 1963 4^-i^j 1, dJJ.HL, 

4J/U FERTIL3. RAW + - tin 4 & ,%J4® > 14 £ •*# 4 & & #r 

(Whittington, Aim and Peters, 1990) 66 SL# - #l'j 

idr, -98.68+ 0.083 /*, - 24.24 TO 2, -31.59 pill, 

(3.21) (0.030) (7.64) (4.08) (10.18) 

n = 72, R 2 ~Q. 473 , 1? : = 0.450 

***■=■ *#■**.«, 

Jfti«!#£* + »«,: 44^4# A- a/r l*j>' T 24 A. Hf-ttfll*., (1913— 
1984 4, £/V£65~127*|V7$^,) & A.#*-] £. f *j ft A) 4 4 « 

4, 

a= i£#44s a- #4*6 it A 100.40 t-ft 

?£, B1*A_ 0-243.83 &4» /* «6 A #*4 12 £4 g/r *.#***» 1 

4, 

4 10.2 f 4 4*1$ *1 pe £4ttfifg4tM t 

#84&66 #*'] 

^/r, = 95.87 + 0.073 a,-0-005 8A, ,+0.034a, 2 - 22.13wnc2, 

(3.28) (0.126) (0.1557) (0.126) (10.73) 

- 31.30 A'//, 

(3.98) (10.19) 

n = 70, R 2 -0.499, l? 2 - 0.459 

4il4® ‘J3 t, Junxt 70 >fc.SL*l, ii*0 3? a 7 2 &SS, 

«Jo $—44±*«t*=fc;f *3K 

A,. A,-t^ ***«<£**#&«.#•» tf.** 

A ^ $4, A, • A r-i^ /)f,-)AK^II’^ 1 F /> 

•£360.012, g]*, a W -**tgfr H $iSj (10.18) JfJE,], 

■ffl + ttJL*): £ftA, /» ( .,*>/«,. 2 m?JLl« (^£ = 0.95), j£A 

*ti444S, 4ii, 4UnA±7-fetS»-A4| 

■f, = 

** (10.19) LRP *0.073-0.005 8+ 0.034^*0.101 , -(a 

(10.19) tff ibtU'l LRP^+l-lt^ 

1313 


Jf so m Si >>) ft wst-m K M * & 0 ifr#r 
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4.4 4^ <? u = S» + $y + $1 i\4~ LKP, #1 & B , 

3, S 2 & fr i„ d '„ - e, 8, - 3 2 „ T ~f , temmgfr, -- a 0 + 3 0 pe, + 

,+^/w,. 2 + - + ^ #S'J 

£fr, = C 0 + ( 0 a 3 ] - 3 : ) /v, + 5, pc, _, + 3 2 pe, : + ••• 

- a 0 + 6 0 pi-, 4 (5, ( pe,. , - pf -,) + <? 2 ( pe, 2 “ fr, ) +• • • • 

-6-i4 4'5Ffi+, ^.-f/7 fr ^ i&i± if] /v,, (pc, .)-pe,), (pc, .j - pe ,), xvzv2 t 

pilt, iUgfr, SsfeflFdl 5 0 pc, 

i4.fr 0 n --0 .101 (4-t&tf&*-#) ^se (0 V ) = 0.030 
fM.*. (10.19) ££fr# lb 3.37, 0„ £*#. 

tK-f- Ji4.4-f 0 fitc <f, #?iit *|i ^ Jl. *-, 4s LRP # '$• 4f, -E<K) 

95%4-ftS l3.£^;U<j 0.041-0.160, 

&J4WK PT (Whurmgior), Aim and Peters, 1990) i§. 7 

£ £■«#;&#Tfe, fr-felfj fr 4. jfi.fr * o', fr 

-14 f»M£ (44^frfr^-J44'J 10.6)o LRP £.fUn ^ , 4r 

Tfrfr-S, ftfcnfc&l&M&ttfaJ-k-ti-? 

ik.**** s 


4-:0nf?M*ttWSt (event study) +, &SI $ jfe« ftSPfr 0 

Sf^ikStHKi 

fl|$n, ^#r (Rose, 

1985) w& 

Rt-Po+ffjKr + M + u, 

(isnf^iMsei^^) ^^a^^pj/wjssfts; 
r? &nn&itk&m (aitrrts^/RSirfi^wt&stti-irM^); </, 

tfcjn. Jff-t—</, 

H«#JT-^?fTKl^tt3E#SS±Ki¥tt 0 ffi Rmft&Jf 
et, *ut, ft 

WD3frtff+*ffiffl^'NS®$Mo tfcin, -:®**i!l£ 

®. m% a*. ati$--'Mg«i 

$ m or w ft m tn & s in sc a * # m &« 

**£->"«» (index number) 

MISS, WA«JltWffl^fejBggf$MWKJ8!lc 

ft&M-tftfto £R7lW5 r 'Jfrtfr+, gflrft 

ffl£*U (HP). 

it» c IIPtlSTiEfflffi;-M-SJijXiIkWM, 2S« 

•-*tt**»*rfl-*#M**. 


it *•/? ;* it J* ?e . se ac a 


► 
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(base period) ftStt (base value) „ W1 * 

1987 ^ , £ ft* 100, (IKSJWlfl IIP &>J 100 RXii *■ tff#! 

iips* I ic) 0>; 

1992 IIP* 107.7. 1992 MWT.ilkMllfcfc 1987 1.1%, 

JKfiMiMra Win, a* 1970 <fw iip 

* 61.4. 1979 MW IIP * 85.7, T. * % R * (20 Dt <£) 70 #- ft £ fc T 
39.6% , 

&. Win. iu*«JE IIP 

MSfflM 1987 4pefc?J 1982 ¥. IIP W®6fc« 1982 

m. 100, ffiiS#}®* J00 c -»Jfc. 

neuundej:, - 100( aldmdex, / oldmde.i ) (JO.20) 

3$‘P, oldxndex ,,^>J gff X # W IS * W lg » (fi, M JD , SM * 1987 4p !# , 
1992 MW IIP* 107.7, 1982 M, 1992 MW HP $ fig 

100(107,7/81.9) - 131.5 ( W>J 1982 MIti5f«W IIP >J 81.9) 0 

HifSa », (CPI) 8 4W 

lo.i CPlib^Ijil-t^K^o fa IIP-#, CPIR#£*E 

zm&mt&rtsfZtXc n 1997 
M W ERP , 1970 MW CPIji38.8, 1990 MW CPI * 130.7, gift. 3 20 
¥ L ±RTMfifi237% = (&1997 M. CPI&S£rJM£, W ft 
1982 M, 1983 fa-fa 1984 MRi5{£.>.J 100. it#, ISIS] »"¥ f£ 1982—1984 

faj 

JMt***** **«**MJ**tt**£ 

tf**w**4?*.**w**, wsn, 

M**££xg?*, in#«4nW0Mft#«: (SDCPI) W5&#4, &£ 
*XjF*#ill*fi:X**M*, Hit, 3SfteCPl|fc« 100, WffiSJBMd 
# 1 , in# tiMt*«*X*7G*ir#«x** r 4f ? = cpi/ioo. 

&MX$*X1H CPI Sffl(WJt7C«W-#M n m 
fafaJM, 1997 ip ERP tWiB-45 fa, fa Affl# JiL^Wfll 1982 

faWH^nlfc CPI El 1982 ¥#*¥) 

MlTlti/fco 1960 *tt«XI*** 2.09 H7C/*Ht, fiffl 1982 

¥WJt7G*if*PIJ6 6.79 UMAjMSfc 1973 fa IS §lj ft ffi .ft , 

ffl 1982 8.55 SJ 1995 faUlUTPlPJ 7.40 ^tc/ 

*w. mw., ai2o¥*f5:foT.^#^§Mife!i¥^T 0 {iamarntt- 

T 1973 X fa 1995 fR3£4ft«^: 1973 faW 3.94 ^7C. 

1995 fa* 11.44 %7t, BE&gl^X&SgXTftr, 

U&to&$i*ii!MM*BtiL£7F;to, fafa#i:5Wl!lWfaR.&i:, BP 


« H> * >{|4R « jtt JJP *tf ^ 




(.UPHfW.eiliU)K«!fi:*ff/fl GDP GDP fiiJJHK 1997 

'4 -\ft ERF 4 J W^B—9 GDPffl 1992 ¥(fJ ^7G&3|/K fJi 5(E, frffl 10.2 +. 

log( hours') = fr, + ^1 log (vv/p) + u 
log (.Vj/p) =log(u») -log( p), ±j£ 

log( hours ) = /?(,+• /jjlugl w) + ftlogf p) + u (10.21) 

it*. fr= -s,c Blit, -IS 

wfl £, #£8 (10.21) train ft?*-fr. 

8S£fUSL 

#awifc*#i*c****ft»**tt**«*»i. Mmkm ( 1994 , « 

2*)« *mff]*ifc, + jEJUftitf* 

pj«, , tm#lusMSBjtmsa, ixtt 


mo.s 

(Krupp and Pollard, 1996) # 7 H. S-ft * i 4k 3+# 

t£te$lfc#i±#*.Sfc£;*+;ft;iJ«f||-#*J<> 2U-fr&804-ft, 
&*«£,»* Jr#-# + «* ib 

1983 4 , a*** (ito ft±T&«Hs 

+ * 3 rrc&i984 4«jfc7tf+J-f*sit*i:«4/i*«£-«c £&**#• 
*, te&lnP.-5f££ + tf./l>K £-, £&**** 

**«■*$-«>**, 4 . 1 * 4 * «!££ at 

JUS. €o3tjfe*^ 7 

/.7e6. 6 1 j «//i 7,»6 4 * * i« * JS 6 * J3 ; 

afdect 6 ■ / i' H )s z ®S.t cftntm/> A*, 

tBiitPtflUtiilltflt*, 4Un« ttf*Nt^Ac ##£*£.#: It#/** 

ttftthrmpi, t>k1L7 *$$,&*$.:&#;'$;&■, tA 

£#££.*; itjfcftrtwi, = 

1977 100c 

tl A (£«, A4»**M*|-), ft 

FJffl 1978 4 2 flS'J 1988 4 12 /! ttfl4.lt4*. # tb 
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*£g*«-?**f .JA * 


*.«•■* * it . *: r’C 2? 




log 1 ' eh nhnp) - -17.80+3.121og( chunpi ) + 0.1961og( %as ) 

(2J.05) (0.48) (0.907) 

+ () .983log( ritfe.r ) + 0.060 1 bejilet •• 0. Ohla ffileb 
(0.400) (0.261) (0.264) 

- 0.566a./i/«-6 (20.22) 

(0.286) 

« — 131, i? 2 = 0.305 , i? 2 = 0.271 

■m ,befilt(s JsLffitii-mjtiftti 6 4 

}} £ & t r*J i£7T, 1$ affitri tfUi+% jS ,{E $ 

4t#f 3.2%),'£.£.&t-H-Ji£*.E.#tf c afdecb 

0.566) - [J=s - 43.2%, ii 4fc ft ■« 

&#•!& 44 *«$***»*• 7 

*f jf it IN # 4 ; .5 >*4 4'$’633. t ® ^ ° ; log( rrn«j:)6(l & 




0110.6 &#£SfnS3TKS 

ffc (Fair, 1996) &tfi T 

x# ; 1916—1992 4 (#44) *.«L3i'], ##7# 

A« ; 4i4n*.f*#-#«-(fc7«$* fc«S4 (iii 

demxfote ~ /? rt + /?j party W/f + fi 2 incurn + ftparfyWH'tfwttv 
+ £ 4 par/.yWH • m/ + w 

5 ^ 1* > demvoie + If# £i /wrtyWff 

i, ***#.**!•*£.* 

- Uf * fc±jfcfc*«#**Atefl , 

«****., »*****##**. 

U -e&f #$T 

-S-o4l’«*b, S.4 incum % R, ± &#-*> A 3&Bt£ JC# 1, 

- l. £4 *««« £&«**#,* 

tftflS# (44^164) 4* + ^9 fc 4J»^*i±2.9% (4*tf44) ^ 


* io *■ j* /»/ *f$m at #?m * w ^ *> # 


► 517 



SC(Fair, 1996) tfif-ft,, 

& iff- ^ '£ iTl -#£46 Jt 3|” 4® X "ft ^ ^ Sif* partyWH ■ gneujs fa party- 

WH-inf, M% partyWH & A 3-%. G T \ , p } ft't T -if *1 ifc vfc 4 
itftjtfcjftti#*; Afni 4 - ft>0 c £ftu&, £ 4 A*T:S^®JfctfitJStjfttt 
iSl itj $•)4 , &<0 o 

FAIR.RAW t ttf Hig-te if (4 ;ii ^ f?9; 

demvot-e = 0.481 -0.043 5partyWH + 0.054 Aincum 
(0.012)(0.040 5) (0.023 4) 

i 0.0108 partyWH' gnewt ~ 0.007 7 partyWH • inf 
(0.004 1) (.000 33) (10.23) 

n -20.R 2 = 0.663,R 2 = 0.573 

ft-7 partyWH >M'. 0f # £ * 5 % <Kl *• -f Ji 5-#, *t -f#. 4fc jfc #1 li S. 

5.4%tfii* t (is*, JtwM-jtw? 

*.*,) **&*$«*>* A**!*#*; #**£H*fi*&*?£t 

1.1 *»*. + *( 

2^-WfrA, 1.5 

1996 ■&&* (Bill Clin¬ 
ton) fa&fattf&te- 2 * (Bob Dole) 4: Wifc-ff [S*t 

&**<*•**# (Rass Perot) H Ife *1-f * 3ft & 

W 'HI" 3L , ] Ef, £, 4C £fi lit it fa bf] $ -(#• ^S. Ao i& , partyWH = 1 , incum = 
L -Mi, A.«) $ ft GDP K 2.9%, 

#Kfxcs -* 31 1997 4 ERP t £ B—4 f’l jb ** GDP * £ W 1991 

4* W *#;*.#!J 1996 3.019 ( £1 # * #9 

-&•£..* di), (10.23). ft 

de/nvule =0.481 - 0.043 5 t-0.054 4 + 0.010 8(3) 

-0.007 7(3.019) 

=»0.501 1 

12 T«««#',!jft#®#*E'ft«3ftiA* ftnm. 

$4fctfi4#:*«»50.1%, £f*-R,-tt.ftS'J7 54.65%, 


io.5 
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j£j^N36^±i - ir # JK 35T 3ft * ,-fr ; *C « .tfj .# 





l»m- 

tfi 10.2 ibJlHi 7 3SW J947—l987 ^-M35^4-:f te ’P<$'h0'tWj*ft}Wft 
3S2 «rt&rtfW*:£,. 



i|-'» 


S 10.2 1947—1987 ^fi)|| @ lAM^'J'Wi*bi ; 1977 = 100 

g&E#j&,«ra*+®Hfcerj e 

y, = a v + gj; + f,, t -1.2.••• (10.24) 

;*-/ ^&^iH)^/tJ, [ t-5 ri J (*./.<*.), aE(«,)=o. 

Var(t>, ) = a* r at#Sa, StffBJ t 7~'h»tt*IMI 

& (linear time trend),, ^ (10.24 ) 4 3 ^d'i^ 5#M3S: i£Sft!i@# (ffife 

*ff£e, *) a 1 ®aTffeT-H^|a]&5atiS.v, 

3 Af, -0 W, fi 

\v, = y, ~ y<-1 = 0] 

3- 'EW J F*Sfi®D+f"lWS 

«•*«: 

E(.v,) = « 0 + «i' (10.25) 

4a*«,X). 3P4--&**. ;y, IffilftfISI#:*:, 8HU.fift hMi^c 
ai <o ,_v, sfc6fiTMiB#o v, Mfittf 




uo.25) mat, y.mjjm&ffifi 

iJ:i U.f |Hl ± Si - - f¥ : Var( .v,) - Var( «■, W; e 


iq)H 10.4^ fc$H0.4+, tk 

l'>5i) 4= § : 0 SO + ;«. Mr ft ®,ij 5 # 7 ;-5 ?ft ; :^«,<0et, t 
« & fr nq s <*■ h >: n # ^ ? a nj je tb, 


$ufc ;,v &-t /. /. 6/. Ff 9L \ y, i &&£{Uim-ftfiMff 

m., fin \*,t «*w«itw.h# 

SSM*EU>5 t % 11 OI.S 

mmn& !*,i 

(exponential trund) 

^- y rf?o m.- 1-otnseBt. tnmkk 
ifSmgK $ JO.3 Pi 111 T^II 1948—1995 til®' (ERP1997, 

&B-101J 



m 10.3 1948—1995 #HHHHS'j#D@ (W KHZ*Jci+) 

(g& ^>0): 

•W log(.y,) = ft, + /?, c + e, , / = 1,2,-- (10.26) 

j>,ffi3i3C4iti&;ig$: y, = exp(ft + ^< + « ( ) f Snmftfll 

a 00 . 26 ) smsTjx&wFf 

ftflllEff*?#:* (10.26) tWA 1 *? Alog (y,) = 
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if*e***«!»i , t#,t 


]<*-(>•,) -iog(v. t v, zimim: 


Mojiiy, V, (10.27) 

it (10.27) v t ~ 1 HftfJW t ffjiSKS (growth ran-).. 

100 at fr To JM« y, 8K M. 

(10.26). Af.,-0, ft 

AM;y,)=ft (10.28) 

mstfii*. ,7, £«*?>, tfta, / ft* 

0.1127, WJ V, VA-f-tt 

£, tt$n. :mi we^; 

„y, o 0 + o, / f a 2 ,2 + (10.29) 

5D!R «i W « 2 £iKtt, & , it-,M n TKjfl.aif'®iiIfc/ 

ft* ffEtj; 

■'-*»o ( +2a 2 / (10.30) 

«T lit ■# Hi ( 10 . 30 ) ttliii 2 & a(l + 0l i + a z t 2 

*t/»**.i an*«,>o, :Hq 2 <o, jB&ttMaft&fKiJ*#* ssss 

do.24) *as (10.26) 

#, S5 1, -SEjS??gA^tt«S!«®« 

TS. I —TS. 6 ; (MM-. #lg£l) ylKlTfcSt^aSlJWa^M^W 

HX. Snf«S#rij|fi(ji 

w, miffinmy<& 

i££Itfj$l&jS:XillIe]G (spurious regression) W — r. 0 r#W;gr, H 3 c 

Jtfln 

Sc j£#S#ffi*Hi|-|BlSSEilliSisciKiefaW*»j 0 E 

MPJWBRc tftfiEMJUS# 

-V, = ft ' ft J,i + ft.f,2 + ft* + «, (10.31) 

'gaJWJi^il? j-,3 - r #lt £!*-£ + W&# . ,5$. y ( 

* io m »/*7/f fi 1 * ®«.*r ps b</ if 





(&>o> 

(ft<0)r Mit (10.31) ffi£fl§£TS.l. TS.2»TS.3. SEifM(K 
ffi x -5x„. .r, 2 fKjR!fi, -Ate* SWARM /J, » ft WffirHI: 

kBftM.Rtj#a+**r /o * fl fn *,,* 

m®an w#ar*is@pu 


« 10.7 

HSEINV.RAW •&£*]■ A S 1947—1988 •¥-j-4-/# $. 

4- i'nvpc -ft&g ft A *5 4/=••&$- price ft 

(1982-^1), 

75-fI, ^ If A' 

log( invpc ) ~ 0.550 + 1.2411og( price ) 

(0.043) (0.382) (10.32) 

n - 42,i?--0.208,R 2 = 0.189 

±#tk, «.*!• Jut *.£***? + _t*P] 

•flc -£&.£ I«T^- f»pm #?'!£, *•*. 

<t t lit log ( invpc ) &i E) )3 , If S'] 4J #• f. 4fc -J- 0.008 1 ( # # if = 
0.001 8) :log( price) t ® ('3 # 5'J « # ft * >& 0.004 4 (#£*^0.000 4) c 

1? a >& & ft &tl 1* -1+ It At «j 4® * 7 li? -t # it #■ . 

log( (>ii/.cO- - 0.913 -0.381 log( pr-ce) +U.009 8? 

(0.136) (0.679) (0.003 5) (10.33) 

k“42,.R ;- (I.341 1 R 2- 0.307 

*} Bf , *e« ftit&fl + itl*-*. ; „ vpc 1% 4* -Jfeo 

ftln.£;£l¥A £ 0## 

invpc, %&%&&&&& 

m St: ft (10.32) 

price -£. 15] I if-if 4c ft „ 




m io.8 sits 

(10.18) tft. iff] 
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vk* l? X ■* * .£ « Si ft ^ ,rS 



gf'r, - 111.77 + 0-27^^, - 35-59wu-'2, 1 0.997/>i7/, 1.15? 

(3.36) (0.040) (6.30) (6.626) (0. 19)( 10.34) 

n - 72, = 0.662 ,i? : = 0.642 

(10.18) tft-ttifififi 3 -#-JL4LS.3-fi$c t 

-juui^at&&&#, />/// *r»-x*di, 

§ * ft P] 8 1, gfr& it& *tM ft *-M. A * *r t *$ 0 

1913 ^ 1984 

4Mnif-/* tf#*;l.*|5&«4fe: 

«/r, - 124.09 + 0.348 /*>, -35.88 iw2, -10.12 pill, 

(4.36) (0.040) (5.71) (6.34) 

- 2.53? + 0.196r 2 

(0.39) (0.005 0) (10.35) 

n — 72, R 2 = 0.727 ,R 2 ~ 0.706 

fv ft #. 40. £.(?•&*. 7 , 7 , a4, pill 4t*S, W ft 

"ft, 3f 7 i£& (marginally significant), Jfc^K 

JE£tf = *ATJL, gfr 


/ 3 &#«ri$s. *&«±. an 

-9SI 10.12)o n 

ss? «*ff«MW$JSM$3&e t KkJJtfOii&fifiS*, SfllnTW 

*6#jfe&£ (.rack) 
ffiftc 


tt-em«uB»*»o airm***-**.* 00 . 31 ), ®#iu 

SfHffi.v, tf.r,,, j, 2 fll ? WlftiftRf, KJMfK^g 

j, -& + A>£ii + Pi* a ' /V (10.36) 

ftffjsiwgiffl* 3 #+*f ffiw A » & nraiiw h'#w 

(##j, 

in #.y,, .r,i»x, ; ^s>jxt-ir»«wutfe)^/fttBiia, 

j*,,#*,, 0 = 1. 2, -, «) c &ltiu 

. k mi 

*r 10 * *) V, *■*<] 9 i t* Mr 3 k *. V #r r 




,y ; _Q, i r 

jiff, sfnwwffi v ; mtitm f'hi-t'S v, stfi 

Hi OLSftit r«n 

y,= “(» + a, / + 

?,-.v,ffic 

UtAfK-. 

(2) ittp]0 

.V, Jit i',2 (10.37) 

StMliaMW^tfcS 00.36) tWjS, Hift- 

ih tu a 2 njw«aftf**n t-i-ia-ft owe 

Sn^JXrt (10.36) y, St "Ifife 4 — 

ftnin^iBi aw(&]©«■ 

£te£JMr£:*:3c$. sp^ftffi^^®sa©»wffi«TWi!iw*tnwa*i« 

$,mp ,ws#ias*9i, bp® y, « 

-##*0£ = fS5D.v, aWS-SBl®#. fM 

x, l *mwm±.ft, jBP^^^nniKH’we^^M. .r, 

as ity, tifern, >-, mr\9m, 5c*® t iiuygis^ * 


91 10.9 $£g6tttt}ll' 

$.40 A A (10.17) ■f'AiA —-te ■»+*££.# 

loji( prifxjji,) - - 8.70 - 0.169log( mim<n\ ) + 1 .O61og( usgnp,) 

(1.30) (0.044) (0.18) 

- 0.032 f 

(0.005) (10.38) 

n _■ 38,R : = (J.847,K : = 0.834 

lutf ii^/0 # * It * T * * * W * fc s *kii$> 0.012, *Jt*. 11 1.06s * 

'JOtlog( mincov ) tt M #£..§. ^ 7 -. 

S.4 - prepop, >£#A31 tfe$.SL#i5j.hAiS'jT#4i#, talog( u%™p) A#l i 
\Mog(usgnp)^ t^'Sin, #»]#*# 0.03, HAAiSJft 

}?< ^ . 

^ • <f-B Q * a* #■ it : « rt: S* .* 





tagnp 3% ; ] 4\m 1.06: £ **»/> (r) 4§ 

£' A Jfc »t* # I % fft. /<r,'A-p If £ ^ 1 .06 % , 




R^JWilOWl R} SM*. -^-SfemfKiet«iBffSc4KW R 2 ttttftK 

Ao «»»+»¥) ,v »H**namjE$» , j? *-# t 

-Afij, 

**), rrn^M3t#ttAA. m-nittm* 

« R 2 *r«£A»****« Jdft, R 2 ? .v !»*•£ 

/j'IAw, a«jwaasiEW r 2 

r 2 -1 u 2/ <?;) 


** •• SST/U - 1).SST - V,U - y) : , 
Tati'Hieg-, 

fflfi, SE(>',)#^^, ttt&i&ftgi&fcQQj [iSL^ (10.24)1. SST/(«••!) 

>Fff*Var(j>,)W3E«WjS-S[WfA-it- 3 *$±, sst/(« - 

Var (y,), P3 *?-£$: y, 

( g «xxlness-of-(it)Jg6p,S« l; m^*.S:a^^TfffrHlM^3Pf * W£»S, 

ro tt*a,an 

m*Mjss(io.3i),t5feit*« .v, xt / mwm.mmm. *„«j3,ajd 

y,ti in-**** t (10.39) 


&t0!nw R 2 M 



(10.40) 


3K+. SSR^TiK (10.36) BESS ±J(.V, - y ) 2 

> I , I 

(MHg#firtt/J'-f). )k& (10.40) ftdiW R 2 ^f, r- 

(10.36) »tH«R 2 . (Bl'IsIlB #130) Sn* y< ^1B!S 

tt&tttflfijea, S 00.4(1) ^Lka#W R 2 /MB£ t 

^ (10.40) *Wi? 2 t&10H#tfl&|ftttj r,;fOa, 2 t&ft£A^g±f»#y, 

a*'&a«»THifWji»w«ifto ait, 

££#**##»«** rim y,?sina5j 

(10.40) i+#lfjftIEltt R 2 -. ffl SSRBfeW <„ -4). 





(10.36) Wirt®; ffiVyill'J (it -2), Hy, Wjgfctt fiflii+ffi 
— JKiiiJa, ssRSBftlilWiiiaia (BPfc&fffa -IWISI^W 

0®) Wflrt®, irtJf^W («-/>), S«DiiAfi4S»j, 

r- i 

.^i-lit, Dl#^ Wooldriclgu (1991a)- 


ftl 10.10 

to.7 14Mn S'J, £4-/&ft-:**2 + , ii |sJIofc(/<rzce)-4*' — -f-flfl«I 

M.*. (10.33) tlfiiitfR 2 , 

iiMUie.fi "##" TlogO™/*-)# fc-ftW 34.1% S teiilfc#*.-*-*, *»*& 
flllfr#Ing(m«/»;)«*#, ## S'l « £ t *tkjR< price) *» t #ta *a . R 2 St A T 
0.008, R 2 »)c El*, log(/>r;r C )B]?£'£tf;£#4(j3E 

a. it-%*. ( 10 . 33 ) 

tloglpnYvOtfl r £<Uf i’lM’ii''? Sst — ftW = 


w A#**-*-***, ttfn# 3 i#i& 58 -.& e &itJT FgEi+SW R 2 

s;*:«r&£MSianf. r\ m sr, «jb 

(sss, f & mm w,> 


¥1*tt 


in* - 1 -St|WIi?^j®^^in^^slt'Sj^fg (SI^SS*) «»M 

mm. < seasonally) t ttsn, 

X (housing start) B*J- 

(SflBff, ®. M3?) SWSCffBT* (#'MiP£^£), #fJ2«flTiatt* I 

ffrift, f£2S-IC«LM®4tW •ft^rfe*ifca'N??d y, 

rtT^iSUrW^ik, $®+£®W*1**liiE#«» 
T®ttluEt$®W^ c Is]#, 

0rS*Jfc«j.. M$u, fti!r-$M*-^®W*tS«5tt30^WW*H^ 

ftiftftflxf 

nsssfax©?i?Egi^sM^f 

S5£*c 

m*& 8 rG®mn 

lit, fctira, hsr. « 
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■m 


in. 5 ®" 


m tt t it ft it n a. z bit a ft si f /■ r •£ p ft w fg 

**£***, 


PttfW/UiSii* 

t '-#JJL Hfiivey (1990) 


ft! HylleUrK fI 986 ft 


«« «***«:«#* 


&■*. 




gft»g 


a h ft * ji i.rDi - £ t iiti- ; .s ft m r- 






(S'>JRittA¥*a#ft), ft*#* 

W4*fcW£R#fiit r^t.'ttifill, «^i?lfll'J-fn])?5!|«±W5fcie. <&tfi 

«r«imiK#ciuu»c), mist, ®*ftfieia£- 

# $ t"i- ft m s ft ie m & ra trPRft ; 

Tint. mm^SWiM-^^.^ ffifflgftKflsft 531 iS -gagfe!*]* 

^--Si^iyttajaSi (seasonal dummy variable’s) *<|?#H$i&5fc fl $M 4» ft 

f^-p'ft- 


*»***, KttfMjftjj**#. 

fijM mjd. pj* m *£*:**« r - - wro n% , iHj*rw*#-*i ; *f»H 

Sftlf: #' fflftft ft Si^ltl): Y- A) * fl- t+: * A ft /LA fj 3 ? & ■? ft A 

ftlLftlft -AI^A 


v, — fi i, + o,feb, ■+ 8 2 mar , * ft a/»\ ■> ••• -I ft, da, (II). 41 ) 

4 A r,i + •" + A-'-f + u, 

A't. M. ««r,, -, </a, g, £/nfft|Hj / 

#* aai jj&mikk. ijiHs, 4n^>■,a 

tr^T/ft. m 8, aj *,,«**. 


ft Aft (10.41) ft 3 •‘vAtfiUeftFft'? 
te*h±te<&S, 


|l ^ II 19: '£ fA 


« lO.ll &1Ktt1l1£tt£RA 

10.5 t-K-fflT A-^tiSo 0*. & in 

?■££&**, it&TTlfertttft*, + *&*.*. 

(10.41) 

0.39. tfyf-f lM±£*&£-=*&*.;5t*££tf 3 .fiiL, M. it *f-_t a$ Jt 3Hi £ * , 
***■**■*• *4 **«■***, £++**#& (Krupp and 

Pollard, 1996) = 4-4 ^ A £:££), 

rt*&Jfl—tt/l Vt^i; 


IT JO * 


« (-7 * *,' <* «g 0* jfi 4: J*7 ^ ^ 


► 527 



■r, -+ff**«**c mi. x„M3ZK 

&m, Mrfatt x 0 m y , 

a«Aisi!S4 | fee-^0tMa#wwa«iAa-jfei»j&»-#. -feisiiu 

(.ks&satulmrv). # + 
*»* =2 tftt.fr* (10.41). X, *1 X, « OLS#**#C /$, * 

(1) # y, , X, : W X j2 5E S 1 ! 7t SC '1'' 'S’ 3& .$. j“l ft) '3j "ft /tri,, mar,, •••, c/<=c, fi) 

HjS, ftWg&gAy,. *„ftjf l2 (f = 1, 2, -, «)c ma 

y, -= y, -a 0 _ a [Ml ' fl)W^ ( - - (ftirier, 

(2) #>i*fj {1 fHjt, 2 e5[al!Q L L 55t (10.37) ffilPJ], 

£*r4&f*«K, sp*.y,«sw^r^ft. 

T***ttje«uttK 2 . x,**n*ih£*«i. xts* 

aW«SW{fciEIM5L Wooldridge (1991a) c 

^^15lJl3nrii(»tti«ttS8E%if|gEtftTa#Xtt«Et|£T$i!(ttWff^WHJDo 
(Wooldridge, 1991a) tfifcT “KftttJf" SEif*: £&±g£if-# 

fOl^P^ttWSWo 


► /h £ 


rrffif&LKieST, OLSSJEtfltt (ftTS.l-TS.Slftaiftf), OLSfiBLUEW 
(£TS.i-TS.5/8:fcftf), JBJ., jgtitttia FSEitlfUcTlil 

(£TS.l~TS.6$2:Jt), 

ibTtS»ftR£JLMft£ISj:&£7c1tlc&iimiflJ¥f'lc 

jg»«^fftt«^7cnni3Wiiii8rs§*ifca«. RSfinua^e+jn 

ABtlBl?n*trttdlK$*8fcftTc affl^lf}, "ffi'S-ffig" ffi 

#ff««^i5ia! ^ai«TA#iyBfea»wKr*istt*sai»A-fec 


■yjD t ... .... . 

*° r <*$F*MM*4& • it*®*## 







EtfU* 





(LRP) 





r&e® 






(FDD g?£! 




epjjumt 

sunas 


rmn*. 

fg« 



afl'aJSI# 


>} M. 


SiS 10.1 = 

#L 

(ii.) mtm laua*. 

(iv) 

10.2 4- gUPP, */l*Hrt£/*Jtt*W¥W-&tt*4fc, int, 
fgffi gGDP, fa tnt, M%&% 

kGDP, = a,, + o n int, +- /.' ini, - , + «, 

MRSRSWIi 

int, = y 0 1 7 1 (gGDP,_,-3) +!>,. 7i>0 

h-^» gdp ¥ a a 3 %fl?f. Rfiise^iiSiipj^wBjrjts^ajRc) 


m to m s-i w w #** w j? * e 


► 32 ? 





will v t O int, fn u, ■Wrift'W hit, -£■% u, 

iS/t:: ,IUS::tte.: 

a iJ W T r* M- ^ * fl- A: -fS '*i£ 1 1 1 ff ! J ill —1- ? 
in.3 1u&y r ttft "I'-.lftFDI.fSM: 

y, — a U f $0 ~: 1 ^ 'r - 1 1 2 4 u , 

-$■ *, y'i^-ii y,. -T-& 

V -ff w -Oo? + <>j 2 ■+(>■. c 


^v' = LRF’As * 

■zHahTPj lrp w*j±-. 

10.4 (10.22) ‘H&iiiJfO SffHfS'J R 1 -- 

0.281, R'- -0.264- ff10% K/K7 hft«£-a'£W«J? 

10.5 fKTSft-fj£T-£5}«fr r.&, Sftjg 

-1 "T W £ I*£ O' fig ft St -T $ M + eHj 43 # ft--ft IS S c 

10.6 &M 10.4+, 

*niw„ *, «*-#»*»*»* a 

•si-1 $* 

v, = q„+ o n c, + 15,;, , + <5 2 ;, ,+ <5 ; ;, : .+ o,; : 4 + k, 

S5£(g£ .5, ft j A6-1***: 

<5, = y u + rij ->- y 2 r 

y„.y, ftJ >;>;#«. 3ft 

(iM#* 3, r,,(.h - 0.1,2HK7 

L^/Krffl f mo.; 

ttiitt^a 

10.7 1979 ,f f- 10 

mm INTDEF.RAW *W»»,€X-'Nfc 1979 % ^ ^0>¥. 
*T 1 1979 

7 ft;fig$ 

10.8 RAIIIUM. RAW 

(DiV:2rW(io.22)*iSiin -tmWMg#. I£ 

f5ftSEif-±M#«i4? 
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<£>***#■* M 


; f Jt S yff ^ *.£ : A! .-*: t* ,rt 






ffi fi'r it (fl A ft ff ] ft tt Ifi ®3 ? 

10 .9 #a^T.^A-aoo.38)finiS^«:M/»r^/>), 
«ftW,»ft3->ft iSilUTSM log(prgn/»)fit*^-LSfW»"fi^Tft^ff 

wa$? 

10.10 ftffl FKRT1L. RAW tftfjiguE&’ftS (10.19) ft LRP ft ft * $ 
ft tj 0.030.- 

10.11 EZANDERS.RAW 'Fftftffi, 1980 "t 1 E 

m loss ifi ii fli&M, i984 ^, 

(Ezi rinuft 

TikRA r i*4fflffiSJ#£ Papke (19941.: 

(i) ii t^f»ftiim.tffi#iog(^w)ftFi[).-i, ii 

(ii) ft (0 #&£«&>!?# E2ftfl<& 

ftftffifHftft P¥fST£ft'? 

(7.10)-,] 

(iio tri?ie (n) •iM9asft«'ft±«5ii=i^t i t:zftss, zg-frm&M 

)£? 

10.12 ft S tJffl I' ERil 1.3. RAW ft ft $4 & t 

Ii) ftU/r. tfffllf-ftinisa. #ftS 85 Si$. BP 

«/>,• = 

in) Mg.rr,M)r& (io.35) +0fft£M, feif rfto 2 - ftSitft tfc& 
$ ft ft R 2 -‘-j A (10.35) ft ftifttiNAfH],. 

(iii) /list (10.35) ftiiuA A lai&friHifr JJliaft(fi!SDEH-±¥S : n4? 

10.13 ft@fiJ.HJ CONSUME. RAW + ft Stifle 
(i) tti-l •'NilifttSfAiij (-lPWMn D n#IJH5^) fit 

(u) ft (:) ft^H + ^AD^fi<Ai5li5I^0e>&AietC;ft-»?»fic Mm 

(iii) ft (i) ftftgftMASKfiJtft 

10.14 *SftJfflFERTlL3.RAW tftjRIRo 
(i) fttrs (10.19) ftJiuA pe, ,fn m 4 . 

iftt 

(u) >tth (i) ftt/sw &mmft&'E#Mmi5ko ftinftMA ( 10 . 19 ) 
(lii) ^itw® 10.6 ^ftLRPftftiiti. ## 







10.15 VOLAT.RAW np5 00 j£*$R IAUB 

*•# 500 auto it, if-c 

S, £M»3£3'MiWW®Wiftil*, pcip&T.-ULik 

(i) EISA'S 

r.v/>500, = ft 1 ft/>«/>, 1 fti'3, + u, 
foikft ft *fl ft e&Wftftft-f ? 

Cii) ffl OLSfti+.tffitfj^S, 

(ill) 

(iv) (iii) 500 •f&ftttftttftiff 

85 MW? Mlft- 

10.16 m% INTDEF.RAW (10.15) = 

(i) f aja^^BtiirtW mi ^irawffrfe. 

(M) &frg+iflA in/tt^/W-##;*, S-/E#*teA v &-S-^#c 

(iii) tt&flHi'ifW. ttj£S1SBllfe#£WLRP^5S (10.15) tffitf® 
« LRP-, 

(iv) E 5%W*¥ t£«£SlW? 
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@/*«-#**,* . tf-#e m 





OLS 


Sir ftmioM, smifc 

TS.l ~TS,6 K , M 

at, iia^5 

«fl]59iit-t«^WfiJWaiSJ#«flW«OLSW>:#^ttMe min, $b* 

oLssE>tfi^ttmK(Bia««« 0 

£ 10.3 tr, 

®Se (TS.2) ^jmMttSWo U.21WJ, WMHMttfltS 

TS.2 7$£ = 

ttt® 0 

%w%uit. si^sgwmmsaxtsis (#4£±§[$) aim 

, butanes®* 

* u 9 m h « * n m m n * oi.s w jt ** w « 




n-nKL® 

W Jl t f<>] 5« 


n.i 


'M*-*, k c nftm & m wmj it nmm#mi. &%&t w k 

*ififcIJ}lftfi-fAtf fBtf 

I'al/¥?|J 

•^< v /A T] S) (stationary process) :S¥l: Wl'°J fp#J ¥#f + —' 

Fa**Miw» 

ISsgttt /. 

tH-fSB, KWfc^tttfettTEA&SU 

•*f PS tfl. li S (Mationary stochastic process): X) fij - £H H| |h] ?r ft 1 -?■ 1 1 < 

N<-</„ • M-fTM 1 ®# A^l. ill $<->•, 

M'AmH&U I .r,: / = 1 , 2, -| 

Iftfef-SW: 

fa-ewt X.ffiisr^, g + (K«-i 

»/, = !> ff¥¥Wr-2. 3, -. ,r, ij.r, Timmfttl, &¥@i¥ i^,: 

f = i, 2 , -•: im&mttK®, mn. * 

ft&W !> 1 . (a-,, -r 2 ) 0f^J+&5flJMJjn) #35 f (x ( , i,.,) 

mar®-#, j, ^^isi 

z n w « x^£ «iei» tt m , 

(^stationary process), 

®r®*#i]fr5ftig.&v'r¥£f ¥Y-«Miiffi, ¥£, 
m%m%< -i-m iu.s 
£*YI&W: ‘eW^filSfiB-tlBliWSo 

Wftf, £-#«IS0;*W¥mt*&£«:7, fSrg I .r,- r = 1, 2, -, « 
■.^JS^PSS. WE(-r?)<°°Sf0pfj / J8£. SP^rn-UffifflTSWSSL, 

Aril YU (covariance stationary) W : (i) E( x, ) Ijfft; (ii) Var (.>•,)¥# 

ft; (iii) ^'f{§i“I t, A>1, Qiv( .r ,/i , 

14 k . 



w a : J w fii £ im m * $ w, m m. .<, 'fti /,. * ft to t % u * £+a n ^ z ip] m w 

Mh, .f&jttWfl t fifitw, ifaftuTWJSiil U, 

&>E ± h 3 

‘-B&, W£-£-&S0Kfr£¥&W, BU 

a***!*, **r, 

(strict stationary)., i-ji, Bt&ft If] -f }T W® A tffft ft |h] JT 0J .3 

sw+'C-asiga. r-Mt#»jrn.Y&zmtoM■. aw - 


i°]gg li. I GST 


t( :'i !>■,:/ — !, 2 . 


£ ± v, - rt'„ + 5,/ i <-, U,t=0) /* ^ Fit; . 


e, ’■ t ~ 


2, •••: '■? 0, tCS Hi ft *; ff *i . sp i , (i)!v. : ^ i" 7r ^-T n ?V 

(ii) V, 


ffl-Oc Au*ffi<n.«iiiaisi!a^^f^Mw^sK4;^ , gM^rB]w 

*r*, ahuah-**** utfim.v, * 

t,) *6. <f. P,®'&® -+<MhttEtH* 

£»i:. &&&m*m*Mmft-'t'&7ii‘‘\9jnw-t. «fj«sr -se 

J*SCM«tt. BP ft ]g£ TS.4ftTS.5.f0:£ 

«£it«tt/»jE*fe0r#ttftftMilWftffi4Bft #jftiH^£ftftffi 


m-£ 0 $*D-fi£_#2 

ftTft-&ft[«]iY : ?iJ3fc&, Bttft&'ME&m 
xw*mm%nj, a ^ ttK^ftft. ftn j-.. far,.*® “xif-ik 

Jl" ft, ii ft ft |u] 145 ft pr !.;-,•/ _ 1. 2, ••• ( $£ft # 'k 11 fij 4ft (v.-eaklv 
dependent) ft, Sflfc.TfllfiJI-Tlfcfft, “Iff fa*" 

»c Sitt, ijA t 3E*ft, 

W hftf3ffi4ftft$i£-fr^«, Eft?5 

mz, is-sin s a Lxtii^is&s 

White (1984). Hamilton (1994) fa W<x>ldridge (1994b).-] 

4D'41S /.-<»!« J-, fa .r, . „ z ft ft ffi 
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gfejga, i *^c) Biir$ft*Btw±Mje 

***, ttfctt*#****, Corr(x,,x t .J-0 tttjftlfrfg-T- 

(asymptotically uncorrelated) 60o 12 Je S (5. f8 i£ ?? 

4IU6*±*#. 

8 (LLN) »*-£,« HIES (CLT) WlSS, 

jR^^Wfltisnr^JjRiiwt'C^R^a, 

ft. mat, few, 

f??>] o i'll 11.2 IT . LLNfD CLTiE^ ols 

fttHj^rfla?ij —4 ii,3 - »^#ssclt. 

.r, = f,+ £»,«>,., , f = l,2,— (11.1) 

iCt, I e,: f - 0, 1, -I ^ WilLfcWa-tf »#*. H 

s i.r,i a»*-Bfr**^«i±s [ moving overage process of order one, MA 

(1)1: J'&e.me, 4 K-'NtfJHJfcff]±# ?,-i, x, + 1 &£ 

4 c I + 1 }fl e (= , ffiiS (11. 1) + e, 1 #4£-«m o 

*'d-^MA(i)asssfflfKWBi? as 

B , .)', .,, = «,+ i + a,?, ,Cov( x,, x, t ]) = o, Var( e,) = a, u 2 0 B Var( x,) = 
(1 + a*) o} , $|5 4\ ^t'H Corr( .r ,. x,. f ) = O]/(1 + a, 2 ) o $P . $P H o, - 
0.5, ®^Corr(.r,,.r Ml )=0.4 B [ H «, - 1 ft Hi ; fttfCorr 

U,,x,, ^=0.5 o] -#J! £ ?iJ4'l&K*W'MRra^W±B+fflW^ 

«: attfllA, fUSn. *,, a = 

f , i: + n K, i: ^iTi,W, B* U,i &mrtM&±#) 0 iTK I e t I 
mftW. S (11.1) 469 lx,| I^XOTJ. Bitt, MA(1)*T» 
W. ^WftW#^. #B.HlWdE>:ftS»» + .L'«R$a>H ; F U«!o 
T®W-^aeSjMfiLWW : ?: 


y, - ^y, ' e ,, t- 1,2,’" (11.2) 

J*?d»#J*&;6£y ( ,(* = Q). A ie,: :=(>. 1, -i Hm%a; 

W34xl|Hj^^W)¥?ij c SCM# <=, S644y 0 iiE{y 0 )-O , s£ (11.2) ® 
@ 0 !033S [autoregressive process of order one , A1R( 1), 0 

(stability condition) | ( o,l<l c — B ,lSSl#S!l)S/£ . SHO^ I y, i H - ''MS/E 
&tJAR( 1) i2S [stable AR(1) process],, 

*7uE«IS*WAR(l)aSS»ri5^ffl^W, iWJ 


sstfita* • -r nf-: jf'{if.i5 





ft. [£p*±, lyi K 

fn».ilE(( 11 . 2 ) fp Pl *\ R*^T:E (>',)-0 

til y e, Wy-^IJUtjA <JJrl2l*#t£), ^Var(y) = p, 2 Va.r 
(.y, ,) h Var( e,) -, WJ1, ft TSft «««£&£# 

/»?<i. m 

i.*i (11.3) 

sn&'Sfnnmsai v, sirfxft^, n 

y< + i, = p\y,<-k-\ + «m *'- | 0 )(| 0 i.Vi -(,-2 + ^ -a-i) + « ( n 

“ P) >'/ - A - 2 + Pi fi * h - I + f|* A 


" Vl^ + Pi S*! + "' 1 Pl^-Wr-l + C,-), 
f ^e(>,) = o , ^tfcov 

(>V’.Vi**)c )ft v ( 'P ffi %., T'S 

Cov( y, ,y,, J = E( y,,y, t ,, ) = plE(>^) + p\ 'Etye,,.,} + ••• 

+ E(y,e ,, J = ^E(>';) = fl\a\ 

c y Mjky, a>i ft >■, 

CorrCy ,y,- h ) - Cov(jy, ,y, , h )/{af y ) = pj (11.4) 

#S'J*, Corrty.y^)^, , 0fKl £J* ft ft ft « ft ffi£S* c 

#?5£ (11.4) $#IS, RJlltjSv f3t A^l HifftSB y, »>,.*# 

&, a**w«j»#*** b>ji i0 ] i<i, tnvmh 

ftpl-o. mtPi mx—mnv.9, 

-^ ^'t-to-f-, fcUHCorftjy,, 

y, .s) = 0.591, Corrfy ,y, * JU ) = 0.349. Corr( y, y + M ) = 0 .122 . i 

0.122 e 5D*/Jj $#I*. (g|#"Iiyiit~«/>,=().5 

i£1"##r£lfttti6iiEW7&£MAR<i)iag;iPteftWo AR(l)iS®ft 

ft|pJJ?ftlfcffift^;7cR!&ftfrrft&S'iJL¥ u &{()#££? 12 

fti'gftiif? = (M*fc$ff]gftftW2EgftMi'. fu'|SiBfiiftA#«fc^ f. 

ft-*;, sif^j, {aim £*§«««, 

ujijtm ( 10 . 24 ): ft. j?ft iyi «**$« 
ft = MRffi^WTI3^weS¥Sft. Kin^'E 

%J& l$3—iifl (trend-stationary process): ( fi ft -£i ^ li; ((? -ft fl ft Jf£ 1jp„, 


m 11 m 


m *F W /f ?ii flt M Ifjt OLS *!*■■». MM 


►JJ7 






w >;«in & iix * r-&raw#.) ASMt m m r m ^ « 

e». 10 t d 3 iWfe£fnJET®!t;d}bfr, 


11.2 OLSftjiftifi'ftJ^ 


/i-:^ in *mumi\. /i-:if•>£« jr wpajj??ijwa & #«?. &*««;« 
^ wra&*)**? gm#- nm'*m-(£MmftVi r t'WKi& 

flijf-oi-sM^np^ft®, «+ir. a fu*maji/t-«jg« £©<**, *« 

't'fUS'BSS- "IU# !*L Wooldridge (1994b), 

! nS£Js7F(«1!t^fflffitfET _ ““" 

m rinsisti(x,.. v ,):/- \,2,-\&mmt^vx^. fr-t Ts.i'wfil 


>', = ft + ?! ! ',l + •" 1 ft-* - ,* + “ 


(11.5) 


ft; + . ft «•»#». 


«fn H ft w «.$r 




ffKHSS, 


T? #: fn 47 % ill JL 7- tw W. i]> 1¥T 8 -+H (5 i£ W b-j- |rJ ft ?U jj g. iiffiil'ti'fltE £ 




' fllJt TS.2' (#&#£)«) 

frgrfl tf) (■ E( »,!*,) 0 , __ 

«, fctt«tgTS.2IS# 

£, •£&**!«, *i/mffj 

ts.2 ’^m-f,- 

KfllW -£&*££ ft ft 5* u, >j 

Tx#BK). »a&-ft:stxmfnfiffHWs 


£(«,)= 0 ,Cov( x, t ,«,) - 0, ]-]. ■■■ ,k (11.6) 

| fSHTS.3' [sSftfgtt) 

I 7ffx£ TS.3 «R, 


I "' £S u.i (oivSW—Sftt) 

I ffiM&TS. 1\ TS^'fHTS^'Blcv.^. OLSfJif*^ —StBfj: plimft = 
|ft ( ; -0, 1. -• k)- __ __ 


- it *«,* ■* Qi<V, »!.!* 






£jpio.i u.i a"yt, &zn u.i 

t. Itffjiri OI-S -aw. fHftft -)££;fc«nft, ##, rt^Jl 

11.1 4=. # A 

# Jd ft tfr - ***. % -HI ft ^ « ft '& n H ft ttft&ft -ft It &' -Sf M A5 & ft. 

$ fjl # K lIO ft #J 2 - ft) r: 


fffln.i !»$&£! 

% ;t- - A # fh ft# ‘A £ 1 ^ # # 4S $ : 


V.' ft, + /5, r.; - ft.-,.; I- u, (11.7) 

A $ 48 * ft ft r , ft ()LS #- ft -fi. ft ft ft ft ft 

E( «. i r., ,;,,) =0 (11.8) 

ft^ftft##! «, ?.,£ ;, : 4aftfKi lift ft.a. ?,, 

# ;, ; .S. H, ft*. Hit 

-ftASft, ft ft # #, r& lr -1 'NJ ft 4a P].- -ft ft Aj ift ^ , ft-StS ; /( 4» »1 'STIR ft 

(11.8) ftiUi. 

:£ 5-# ft •£-•*>’i£, &’&. TS.2'4f;£##l4Mf. «, ~.,ftfa| # ft ft 

ft*.. ** =..,«ii*w>•, ,#*#., #)*> 

=,, = # ^,3V ,-* v, (11.9) 

*.*. *„#£*-***«*. 

•ftflXi-fc -J".t ft >] 9$ i* # $Jlfc-£ v, , t ft# W ft-A] —4a £- -tft r, r 4° «, j4sft 
(-fey. ,###j£##.8Lft-A). TS.2'Tftftft^, 


fclli.2 

£4)15! 

y, “ «,> +• A,?, + <5, c. - 1 + 6% r,.; + », (11.10) 

t, -ftlfi.fi .«^jlR.ftft, .#;t££f###i±A-W ?, «, tfftig'Mr# : 

E( «, I z, . r,. , , = ( _ 2 , ',. 3 , •••) - 0 (11.11) 

■i.-ji ft;£ftft, -3 .Z,, .-,-1# ft# 2 

ftM( v ; 1 j, - ; , c, ..,,-); ft ft ft # , -ft 1(1 it 'f ^ -4 ft 42 ft *> 

4'J-ft, y, frttg. it, z, 3# 

(^.^. lt i.. ; )at. fift TSft'ft^^ft, ft ft OI.S ft. — Kt^j. j£ 
t-#. TS. 2' ft ft # ££■ -y *J-= 




,V; 5>> ,y) If ft? ?f Jr jr ^J/.# ffp «a l*j ilS 


^ M * 





fflll.3 AR(1)«M 

#/*T*ttAK(l)«S: 

-V, _ ft + fty, i + «, (11.12) 

At, A *4 u, 

E(u, I V, -!, .y, - 2 . '") = 0 (11.13) 

E(.V,!>,-].v, 2 .'") = E(y, 1 .y,_,) = ft + /9,^-1 (11.14) 

If A, T*«, *t& 

(it*t* “-fr" £ 

r* x, y-tLtey, ,. ** (ii.i3) ft***®* Ts.2'A.ic mtto 
%i£S'\JLis,ti a TS.2 

J5.5 A t 03(1 tf[% Bt JW ## $ * A, ifrULJS - Jto > *, *t A ( >0 , 
.Vi • -,>'„.,), TS.2 Bf Jft f, U, >.,. -•-, 

,v„.,•*.*ftAR(l)«®^A^TiS.^4--i, &»±, ® 

(11.13) n>. v , ,***, «, fry, i.-ftf-h,*®, 

i^ll.l 1?+#ri£, Afli*«flt£.|ft|<i s 

#*£*11.1 *■*£, ii&flfcv, #!>]*$ 

OLS #t’+4 , 4 ft 4° ft # — &-&•»+i 1 ; ^ + Pi Aft ■dii&tf) o ftj., -1° 

a.#**-****** /?, #at l, ****#.*.« {xftitfe-f i tfft. 

ft ft ft tf-'f'-ft 

if W 1 £ -it -tit, 


®^TS.4' (R£*) 1 

f, -ffVarC u, 1 ^r,) = a 2 c I 


1SSTS.5' (AffSIS*) 

M / ^ s , ^Pl( a,Uj I x,, x s ) - 0 c 

i _ 

#fiy)gTs.4' + , t (* 15 ® 

JgTS.4*flt -T), ffigik'TS.5'rt*. SflJKfl'*Ji? u, ID «, I^Btl'U M 




S56 


Witt fee, ISmR*f0rWM t-As^Xu, 

fn«, 3? If ,. 

«, ft4<|5j0'J-^*^FffljeWc &U& (11.12) 

ft (11.13) &;*-diMAR(l)tSiS + , f&5g TS.5'$tr, BE«£H*|S| t «p$ 

m&y,.,, mn&mHWfttt-G® <*■»#*£(«,«,,*,-,,.*.,) = 0- %T 

iiE^E, ft1THKift.s<^ (#-*Mf«JS30 * **, = * - ft - 
ft*-,, 0rEl «, JISBtfil ? «ffJW V Wsfi# f ©ij-t (11.13), E(«,i«.. 
j', (JUPflSB) fr iff #^(ll&Sft#E( u,u, I ,v, _,, 

>,.,)=0r S£-£M3?: 0*R®it (11.12) + # -Jftffilf, - 

£g*?3ffi*w 0 « ii .4 usffmjg 

3E&, f*tJ»»T- > Mlrifitt*. 'E%£0ftfiiWti!R F&ifciifi-I* 

Wn 

Jtail.2 (OLS&5S0ri£IEiSt4) 

I •ftflK®TS.l'~TS.5''K, Mfi, ifi#! 

ttOLS#*ift, /JRil-fi, f aiffifniMgEi+MjiSfifi.tSfcW. 

oLsfK^S-affii. ®'f 

fttiL 23$, fr«S«^TS.l'-TS.5-#iiK3£, 


m\\A 

4k in '°T & f'l Rl $ i& i>T 9k ■&- —*f %$£ M ii (efficient market hy¬ 
pothesis, EMH), 4-y, % 

ft)* tfr*.4Un.K fflii^-fK! .y •£,&, 

EMH&'ft&if.ti 


E(y, 1 >, - 1»J'l - 2»■ • *} — E( -V, ) (11.15) 

*•** (11.15) 4feM$, 

4f if/t-f.% .hit •£->£:*.* 

(11.15) a«.4 (11-12) + «AR<1)« 

W'A, ft-O* -&&&1 RST, 0 ft % 

& (11.15), «rHtlR.4 TS.2'AA, -f-4, j£ > &tf! & If ® if * 14 «P #, 

WlftfitWxLv.-^Vartj)^ 2 , it 
S.flL&'ei&.i.tt, £A&MK.4T, Jtt*i|fcAA#*i , »riiiA«T 

jr j i ^ ^ /-7 /?>(/ » m i+ X <>/.* r*** 
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11.2, -jU'JT^fl $9 OLH *H) / 

^.tfiMtH,,: ^| = ()i Hj: i?,-0- 

NYSi;. RAW t ^-£;*]4fcii£*] ft] A. 1976 -f 1 >1 Si 1989 -¥ 3 /] #9 ft# 
i+£4*>]tf. a , & it ft y' Oltfi'lti :JLT , 

&:& (lb & 4£ ft)&■>+#)& ii. &&% o. 196% . 

fi >\tsk% 8.45% , &(&.#.&-15.32% ( at J£ & 1987 ^ 10 fit Hi. 

t $ * -#] 07) a -t- A R (1 ) £ £ # it >9 

return, =- 0 . ISO + 0.059 return, _ , 

(0.081)(0.038) (11.16) 

h — 689 . R 2 = 0.003 5 , R~ - 0.002 0 

relit nt, , .#. It b9 t (£ k. #9 39 1.55. Sit, Bf'-ftii 10% 45$}'Ji7]C-f Jl , it 
Ho: £,-0 >ki& * * , -V. £ - iS] S>] 

T-$ *94; 0 M‘9i£&£ & i^JiSL #• jMh £ , (S i* *t *1 •*-H * 

r- £ a # it -fUn #.£*&&#&**& (K. it t 


£ i: ■-1 W r- H 3 . til ft ft ffl ai< ■; 1) m * ft ft E m h IHI fr I* ^ 16 fic iU 0) 

it & 'lli ft- S <6 c f>’j 90 , — 'l" — fSf S 0 U3 S (autoregressive model of order 
two). DPAR(2)^M;; 

>‘i - $0 "* A -V, - I + K 2 -V' 2 + 11 r 

Ei M. 1 >•/. l T>'r -2 , •••) •= 0 (11-17) 

33? 0, Ill ft *««*«•, 

ftfj -i<H, &n-*$i\-4swm, emh : 

H„: ft = ft ~ 0 (11.18) 

4fl3KRfl'J#i^ira — -ffKiyj'^ft AtVar( u, I ,?,_,) = cr 2 , Wt ft lllffiJH 
(11.18) J\ -ft-fH)AR(2)ll3L #f$31 

return, - 0.186 + 0.060 return, , - 0.038rpft(rrj, _ 2 
(0.081) (0.038) (0.038) 

n = 688 , R : = 0.004 8, R 2 = 0.0019 

(sm, miKn^sLZ r -nme, muz*.* r~&M®)c #&«!#, 

io%fiO’KT±m^s &, mm r- -- 

0.004 8, F$tif%&})5{tt{§.'J-jf - 1.65; 3ft F StifWlHl /> ffi (g* 

SA2AI685) *ft£0.193 = Hilt, 15%Wa«tt;XY-hKfntP^ 

flEfl-:#e^ due). 


flSn.5 ffltottJtiH&fJttSiillitt 


&&&■&&& ■ it Jth*'- .**?■ Jf yt : -<H- ^ .* 


inf, ~ infi i ( intern, ~ /iq ) r e, 

At, inf,n&%t 1 t-fjMftMi&t&m*-. £*• 

& ,?$ 5*L Jk -t. . f a] 45 M. HE it # >5 )*] 4? 'ft A A (cyclical unemployment) = 3? 1$ 45 it 
ft $^tf45i?it#35 iatfjfcJfc (unanticipat¬ 
ed inflarion).. iiil’S f, ^ £#j5£ (supply shock) - 4r-»>?L 

-£*.&?*•$*] 45i£t «j m’f’«'ft. ^ ik-c ;*] 4T 4a £ ^-ft •£ & 45-», s& 4f 
/?, < 0 - Mankiw ( 1994, 

11.2 i?),l 

4Ul£**mft& Jfctt flSJ&j #'-*■» A s 4-ifeA-ttflf 

J$ (adaptive expectation) 45 # "F , 4} ^filL ft Jh 45 Ift-#] (fcife ftjft.i£$L.iM 

*‘] 45 H ft $ Jh... — 

sfct !>!/;■ = ,«/;.,, (A 18 .j & 

rn/, - inf, i~- 1 3 0 i- fl, unem, t- e, 
it. Ai'n/, - + /3, uwffi, t p, 

At. binf.^inf,-inf,.,,^ - p lf i 0 , ( 0 >5 /9, < 0 ft JL /; 0 >0, ft « 4U 

<5.9 ft&J flit, Ai£.£4i-B!JftT, If 4'1 f «T*^4^-P 7 ilft $ flS. 

45 tb ft Jk ft ft ft'-#5- 4 £- c, ft ft i4 A 45 c -i» A a, -l5 unem , ft 40 ft , ft 

it f ft.;! it £5* £45, OLS-ltltfti+tb ft 4* ft, (* — 

£ TS.r-TS.5’^Ai. #-ft ft 42 >5 

\ir)f, — 3 .03 - 0.543 unem, 

(1.38)(0.230) (11.19) 

n=4S, R 2 =0.108. R 2 = 0.1)88 

ft 42 (11.19) 

unem ift 1 ft S’ ft£ £■«.#« $ iS Sfc # ft ft 1.5 ft T ft ft *5 ft *& o it 
#-*>'ft>t.Jt£45 («.#! p®a*0.023) c A(iT 5 r«te'e4»-W 10.1 t45#&JE 
ft]-f*r*i*#-Ttb4£, iDpiA4nAaiat*)K.t'Aiht.^)qj»x^rS»65 
iftft*. 

0 #T^-te ii $A&435A/;,) = /s,/( -/?,), A(a st t ^ ft. (ii.i9) 

ft&£ t *ft.ik^-45#vM£: /5 0 = /?/( • ft) =3.03/0.543=^5.58 „ AftHft 
tHi &ftib£;U5.£ 5.6, 

ll & -•)&.& 5% ~6% *5 i£Sl (*ft A 51 T ^ £ * it ft ft 45 

i£ ft! # $• i£ , (£ft.)fft;ft4Sjii7ft-$45(£8)c; [ $- JL Davidson 4° MacKinnon 
(1993) * 0 ] 


* il * 


^ ,•«; ifjt f>! s' fit! jf «8 /*;« 


►J*? 


HIS® TS.l'-TS.S'jJt.v.ltf, ]': tE® 5? 5.3 WJSjfM 

»/s r„ ujh, 

«)f£ff§® TS.1'~TS.5\ iff-EL. A 

mfel£#, *-ALW*»rgJTSt*»fi£if-*W c 


I'ojfi n.2£6f 


•* ft * ft i+ is« * ft 4Mf # #r A ft v 


+ (i/2);>/, 2 ,« ■?! ff-£ # r*i J3 


11.3 


B*fHlf?Wfi«fflfiScA!l.. ft## 10ifttlftCLMfg®«_v., #0jQ##f* 

*« + *«*£:■» £*1?, 3f]#.n. + ftAtt*.«S4B4k (highly persis¬ 
tent or strongly dependent) B’f i'n] ff ?!l £fr M T‘, # # ^7 T ffl 1- ff ] M 0 0 , 

.«9 


A«¥.WAR(D*a di.2) t, is® ,,,i <1 

&££§£&*, {mg£$m!Bi*W8 Pl = \ ^ARd)isi^ffiieM§/-= s 

0 , nriaffl'Efn¥$ 

.>'( = ,V( -, i e, i t ~ 1,2, ••• (11.20) 

iis. RflJSftfiJE u,:r=l. 2 , -| # g % a 2 , M & £ E # 

tfJ??!!. (r>l) lilc 

A: (11.20) (random walk), 

St, a-t M >i / #J.y Si*#f#S!lW: Wml—.y, ,>l*5lfl. ill! h —tfy 

y.-Mw&n, 

ffio *Bf. (innovations) e, tttt® ft* E ttfKSc (tfcSBffl-f 

fas. Rmi»®>cxt 

Jfc in fid flf ft a w * $ 0 & ® # T =. 

%%, sin*ifu warns®. msLMmmmmm 

144 k . 

- ii±32***i£ : 0LRVLA 
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\\ - e, + e\ _) + •*• + ('i + Vy 

?3®1 

E( v,) -- £(<?,) + t(e, .,) + ••• + F.(?,) -i- E( jj 0 ) = E(j’„), i>J 

wst. t- .vo -o —fettm 

f-jfcfcf, : *|5*rE(.y,)=0c 

i, igg T^^V a r(y 0 )-0 ; &###* 

&«»fl¥!Jt$&16 4 9&, U,t ft i.i.d.M. w 

Varf y,) -- Var(p,) + Var(f, ,) + ••• + Var( f>,) = aj? (11-21) 

xtftstj m&sf-i&to-. 

w.&■&%■#)&, mvmz.nmihTn&ft'KMfi*}, y 

y, ■ k = t, ■ h •> «m *-i + ••• ■*• Pmi ■* X 

ssjES^fs] i Msimij,, v, +( ,w^s{i, mm& >-, 

*&&&]>„, o>d *fl]^sy 

E(.v,- h i >',) ~ y, , A3?-l (11.22) 

as#*, ifctes-fns-pj^;®, y„ t Kua»w»iWffl«-ii4-^Mmy,, *** 
te&#ffi&^&et)AR(i)««mtie, «t. *r*fciws» 

it: 


E( v,* ,, I y,) - p\y, , /i>l 

d$fie*iK^ss, iflE( Jl+1 1© 

E(>',) = 0 e 

%h = uti, nn (n.22) n.5 

£-#T: W4, 

«W, ;«/, MJBSftSkSw/,-,* Mlil, 

««^»JU1-#PJ. 3 Ui 3 ttT/*g*3U1t^. _y 4 #n 

.V.-JtS^ttSaf la JP«Var(> 0 ) =0 . §fc£# 

Corr(.v,, v, t *) = ■/ f/( t + h) 

mx, t [mm \ y ,\ « 

*h xmssg&ti*, 3A-°°B>r, ma®^sistto »£±., 

*«*, A inm&ff]it A Jft-'t' 

.W ?^.c 

«r j r * mrtMjpf'im&it# ot.s Hxf&mm w 




ttexwifi—twn# ft = mo— t, mn 
y, 1, (#itt h = ion. 

£tt:*:+0.95 Wifi, M W t > i ooolfc «T lit r J Hilt. KtH»;£*Sf£J9r 

SI 11.1 >„ = () R f'~ Normal '0. 1) K-flttiil 

hah***- -**#, 2-mmmmifnmm&$Lm*nm'£& : 5%mvi 

TI, -# 

tfiFisSMtfft-; 18 



S 11.1 Blt/liSfSj’ I -> , ( - 1 + f ( &5W't'?ClS!i J’o = OpC, — Normal(0,1) ,n = SO 

&i a.m, 3 m 

11.2 fflifUT 1948-1996 ¥l»] Mfi8fiJ¥W<FJ£»lgo 

(unit root process) ¥(w« 

a§&t£?*»^AR(i)iiMtift p, = i ii -*$ d 
orient (ii.2o) i-H'iiSMW ir,:. pmsi-'itwsftffl 

i.i.d. n-n. mm, u,i qruMMAXDtfw&tt 

mim®*] n i«,» *£ >.,.d.?fnm-i l &, 8ti£ftiiii»9ittM 

{Z :_ Vl i ; Se^ftJ .y ffi ^Ep 

ft is £«!£<> 

W = SD*GDPS»fifi^ffi3£i)fi. 

T-^fitiGDP7K 5 F^# l ij«^¥^:t (Wtno^fir) « ODP^taftW 
9feKo SSe*#—J GDPWjSS:5ff;LTa^I-^i$l*W»iifl 3 
ffl/i. $□£ GDP TSaifltfcfcj, —<Ttt GDP Will GDP 

.ftisfiijt-. tistutE^. -gsig&GDPweanfcw 


.146 


► 




ir * #5 #* # *> 


SH r rt 1 . *T 





14 H 


,if>2 




H 



1948 


1972 


1996 


BB 11.2 1948-1996 * 

& -&mmm io rmr* e#, 

'fcZhikMtw. es, -£ 

fnxa^HflM»|iJ±4lSl Htti8& 0 $M, 

?!]'£■# (random walk with drift) £ — -1' 

^STSWfr 

.v, - Qo + y ,-1 + e,, t~ 1,2,■■■ (11.23) 

&V, \t,--t= 1. 2, -i, ffi #» * 0 

*^*f*ff, (drift term), (Hit A ft. 

#».v,.,±«c aa&ssft. ft 

.v,= “of h t, + *, i ^ •“ •* d + ,Vu 

Sift. $nm>' 0 -o, Sfc^E(j. ( )-« 0 /. iSSfi'&ftT: 5u* ao >o. 

i!fl* ao <0, -eXIffiOtlBITPlo « 

Smia#ijE(y,. A |y,) = c 0 A + y, , MtU *,*«■*«< M 

ateWMSIftfiy, S)W±«»ao*« y, 

m L1.3ffi£TW&&MKflLI»£W-^£:®, n = 50, y 0 = 0, 

<>0 = 2, ,, Mf@ Norn.nl (0. 9) #1 «#!■$*, IE SnS {flM B9 * #5U W , y, 

ra^-ES&ARd)®^ 

4V, = 1 


US II * 


/fl ff* J-7 ^ ^ 


rf & ol s *? jt ft* 


► J47 



>7 - “o + ' <•, 

% Pl = \m i e : i iff&wafflffciitsa-f, mmm 

J6J 



ffin.3 j-, = 2 + j,_ 1 + «, pJ > 0 = o, 

e,-\onnal(0,9),n =50 ; £*=!£ j>, ftjRMfg, E[y r )=2, 


rsj 




f. H*f*-««*w**, 

fRWTo 

[integrated of order zero, i(o)] e 

mmviffifc « 

— fifrW# l integrated of order zero, 1(1)], &j8;5jc If S / N2 li £j(j — 

» (first difference) (IlilfTOW), 

ffT—i£ 5P^ S _v, I 

A (11.20) tip#)**. sKW 

&y, = y, y,-i = r" i= 2,3,'— (11.24) 

Bit, — |5fr!#fHeW!l ! Ay, ^ = 2, 3, -I k!k i. i .4. frM* S.— 
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Lv,l ( 11 . 24 ) r± W, i^i SH 

y, w y ,\ wit, mi 

y, 

v, sa#»: iog(. y/ )*-^^s? c £a#i#a 

y, logo,)-!<*(>,)-ic*cv,_,) 0 

PdH-i, m% 


Alog(_•v.)*=(>’,- .y, i)/v,-i (11.25) 

*« jy, u.4 +«£&££«!», £#£ 

Pt jtf*# 

if^Ht rrtKrs, - HlOff/-, • A-i(/A-]J- 

-i-wst: t 


y, ^ y„+ y { i + v, 

^4*. V, yffi, A.y, = + Aw, , #f t-KEiAjy,) = Y\ + E(Aw,) = 

7\, &*}%$,. E(Ay,),m^^ffi. %&io g (y l w£i£.mmi£m, m 
Alog(>-,)WR#W®f&, Witt, + R#tt 


^JIffWfB]^5lJ^^^l(l) 


«wjiE'h« ! ieMB 1 rwiJi!?!iM*aifii(i)MSi*ajB Korna;*#^ 

!® u att-i49ftBrwffl*i¥&i&-piia, faw&^tS; iss-fr 

iQ. 

«*•-**#*»*!&, wu*ft«Mi»*»rKM. umm -wm* 

jn#i 1 o 1 i<i. s^s-ya^si(u); toM fil = i , jk&g&koo 

miitffimz&ifc® r, f} , = corr( yi ,v t . 1 ) B 

Witt, Scfn»r^iia ^, 0 

SS$>$7 i .v, ! $1 — fiff li $8 (first older autocorrelation) , 3jt.-iS.tft 

£, BnttijH0^^ip,!<i W, »-affii+o (I’M 

Pi Tf'&Pi 

mntivx&iJtopt wm^ww-^aesKDiSJfe uoy m 

ft—tfAif-fl. tmmm 

wttjajfe, mmuftn ^ ws^eisi, fi , = i 

©.ay.ffiffiwits i pi sm-t -1 ft />, tt i tiofspi w#*#* 


#? H * ft/ j'jT /f fj 0/.S *9 # 4& /*7* 






fl***tt*ra. s Px Sia ? i vi Pi w®#-ttrswfa rra 

i5L) 

SSBisS. aflliMFiftiflSnMfeKH,,: Pi = i*ttTH„: p,<i- H#i, 

-xgmz$¥mx% , jn 

*,iii>0,9, IliW-SAitifeR.^ .a, >0.8 ■sfcfV: & ?§5K 


•&*« 10.4 t, A A»££* ^##T4if#j/r 0 

gfr #£, = 0.977, ^#,5,- 0.964 = 

Ttli#‘l4&#-4£, lOt f £,# OLS # / &*+■*■ 

ti.'tr-M 5 (#7 «+&£., -A 

4}**#7A#L*t): 

•JM Azfr= -0.785 - 0.043A/* 

<0.502) (0.028) (11.26) 

n = 71, R 2 = 0.032. R 2 = 0.018 

A t A 5 % # A A A 

*F! , «ttW$“#> fc ±‘fc4i s 

A^-lUn^i^A/* ‘ft A *t •£-#£: 

A^/V -= -0.964 - 0.036App -0.014A/W,, + 0.110A/V , 2 

(0.468) (.027) (.028) (.027) (11.27) 

n =69, R 2 =0.233, R 2 = 0.197 

Aft Ape Ape-, H ft # fr 4 t, is. '£ If) # %. 4Ufc-J>, ,*) X A K. ft- A IE ft- # 

(/-ft = 0.28A £^7 Pe gfr # 


ft -Bfra*H££#ffMiL if 


@ 1 ( 11.7 

3L t hr-wage ft^SliHl-f-yi-ft'J'2'j-Jit, outphr ft -ft']' Ht ft rfj c fti+ft 

-J'ffiig-ftft.J'B-j-ft tb # fftfi# —ft A>£ft-ft-ftT i£# Afi: 


log(/tm«£v>, ) = ,9 0 4 /?, log( outphr l ) + j?,r i u, 
it ft ft f£ $L ft 7 9t l»J *£# , 0 ft log ( h linage) ft log ( outphr,) ijs A 11. ft BfJ 


^ • i* *«**>*«! SJ/C^A 



£ 6 Jitt n m EARNS.RAW + 1947—1987 Alii ! 'i 

i'J 


log( hrivagt:,) - — 5.33 + 1.641og( outphr, ) - 0.018 f 

(0.37) (0.09) (0.002) (11.28) 

* ^41,.K---0.971,j? 2 = 0.970 

(4Un£iiift47‘l|?Jl«4#4«.A4S#; *»*«&#.£ 10.5 4 

flpitjt^TJ ft ■>+ft &**&*.*.*. 

7: ±A#-i£-R 1 %•£&ISi«--*£-£ 1.64%, 0 # ## iSUM', tf£-f95% 
see jENiTE f«7#..£ £ 7 -£ = -tL# 4.0 % it a «xa?M4 

>*#■4#£ 1%telfl^ xi.5%«_t 0 
(11.28) 3'J3^4. 

4s, -IfrlMsM-ft.# 0.967; ffiiL, -f log(ou«Mr). h = 

0.954, Ar^^.lnAl —frl 

if&'FrT*! (*,in7F4**0t«^7): 

Alog {hrQjage,} = —0.003 6 + 0.809Alog( outphr ) 

(0.004 2) (0.173) (11.29) 

n = 40, R- = 0.364,R : - 0.348 

4M»ft*)-, -t#0.81%, A.E.ftiHt**«.*r 

-t4-f 1= &j£4s « R 2 iJLV!, /* *##-£#&###£ faitf-Ji-fl-tf 35%, 
&>]M, 11.9 t. 7 


MiiS, 43 m n.8 -tMT-o 


ii.4 nm=£ 


■(EAk(i)mm ( 11 . 12 ) + , ®n$w7 : ( 11 . 13 ) t. jk# 

!«,; -/E;HJ¥5 [ J'!'fil5 l clft (serially jncorrelated), •& #£ M fix & TS. 5' f# $j fiS 
& -*«**frfcff*l**. -££1x15®% E (y,\y, ,, y,- 2 . •••) <¥R 

mtyM -mm. 


y,--(3 0 + U. (11.30) 

£+. v, Sir, *»OLSft-fttt. RME («, I z,) = 0 3 a# 


KHI 


m & tf *•} 


?• :r# oz.5 »,* rtfe W* 
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liftT, :«,i ***UU*« e 3W. 

E( ti, I s, i, r,.], •" ) “ 0 (11.31) 

*JgTS.5'*fc« ft**, 

!«,i = 

(11.31) afl&it (11.30) *Uit (11-31) 5ftfr 

}&%7}<y.i 

F-(_y,! z, ,y, , ,s,_, ,-■■) = E(.v, I a,) = ft-t ft z, (11.32) 

der **. 3g -&», 

T*, b«r#h 

TTllciL, ia£St£*J?*J*8:£«h 

Tffi. 

y, = P 0 + ft s < + ft 2 ,-i *■ ft 2 , 2 + «, (11.33) 

a^in^SiOzitty st«a«jfies^ ( 11 . 33 ) lar 

'jY^M id $ T (distributed lag dynamics): 

E(.y, I z,. z,. , , z, - I- 2,-3 • ■" ) - E(y, I z ,, z,_i. z,- 2 ) (11.34) 

DtfiiA. inn.* 01.31) jffii, 

W ft ft »/n Jfc tt »«fl 3 US ft,v: 

E(.v,’ *, .y, -1 >*, I.---) =E(.v, U, 2,-;) (11.35) 

ifrg (11.35) tfcifrg (11.32) y ft®f5Xt 

^0frw>w»«= ST*, yfn* 

.v, ^ ft + ft 2 , + ft>,-l + ft 2,-1 + «, 

SE$i***®*Rfc#-JWS*S-£*, it (11.31) **fl? S3?Sft«£, & 

sttis* 

E (>'«! 2 ,. y, - 1 . 2 , -1 • .v, - 2 •'' ■•) - E (.v, i z ,, y, j, z, -,) 

-s. z„ y ,. t m z,-,mztx, m y$.z®%miam®» 

d(hJ mTKf y c 

M«S+ 

.v, = ft + ft^i + ”• + ftz-rf + ", (11.36) 

*,= (-r„, -, x rt ) g* MfflfS, 

it (11.31) 

E( u, 1 x t ,y ,.,, ,. •••) =0 (11.37) 

ffl y, &7jkij 

E(y, I x, ,y, ,,*,.,,-•)- E(y,'.r,) 

g^**#Si** . it m& * *rfr : fk 


(11.38) 





Kitx.QZTtfz, gaums jh, «st yWi 

#^*99Wffe?f eWHB#.v, A£, *£**#* *B*. «fH# 

5'J l' • (dynamically complete model) n lHSdS( fJ BU M##J W . 

-att(fj^^fe®fn-Wy • l })>imn^m, ****»*«**«;£* 

Sfi = ft'n'-H'i.m 18 

di.37) mar t 


E( u ,' x,. «,. !. x, _,, u, . 2 , •••) _ 0 (11.39) 

TS.5’= (SW* *#***, 5J 

uut-eiut*.) t.<</, *fAt*s&* <*p»*b), 4»a 


E( u,u, I x,. x,) ~ E[E( w,m, I x., x,, u,) I x,, xj 
= E" h.E( u, I x,, x,, uj I x ., xj 

^ + ftlE( u,u , 1 x. ,x, ,u,) = u,E( u, 1 x, ,x s , ujffittl c 

(x,, x,, ii. i )e jl) (11.39) (conditioning set) ME 

j£ (11.39) H/jtTE(K,i* i ,* 1 ,« > )-0. 7-£ 


BE*S I<t. 


Wifi. 


E( u,u, I x,, x.) — E{ u, *01 x,, x,) - 0 

timmm rs.s'&t.. 


|b|JB 11.31^ *>*£.* (11.33) 4*. «, - ?, + a,,,.,. 7H ! e.! |^4H, ma* o] to 

i.i.d./f? <J , S|5£, #)f (11.33) 


lESnKfnSS 18 5#5#S!lfl9, JtfHMB 

«si£, m- 

(mmW&Mtom i£:£re4Hfffi/3|gM (M*ntf-3¥£ 

sr-f, am 


«n.8 

•A:* 41 (11.27) t, 45,flJft*t 7 -*■ Ag/r *t Ap* , 

4f£,^7 (11.38) ti * St _fc * ft A 

, Ag/r ##£4* Ape ft it .e* *£**£« 4! += 4Ud#.£|, 
Ap/r & M ft if It* 

0.300, t fttitiA 2.84, t%VX, >k&. (11.38) rH) t® X-E £ # , 

®ii* * «•; w rr n m * H- if ols ssjc /a i-j« ^353 






&9 K (11.27) «-Tf 

7 *H Tift *#*']*!*, 4Un#£fc 12 + &-in *»*■!£&*« 


n.5 *r fai * ?d & sa w n ft m m m 


■169 B*iUtt?iJFin + MfiO';£ra&. *H'I£ TS. 4', 

<H£, x, 

£TDiifftfSr i &fftl&&« J 0 

y, = i 3 !! + Pi-t + «, di.40) 

+ . fgit r TS.4'5-R 

Var( «, I ;,) = a 2 

Hlifc. BP«K(yJx f )* 2 , Var( >v ls,)--SS^1E^^$l»c & 

SM11.4+, «flWJ, ^-7-AK(l)«M (11.12), 

Var( m, I >, - ]) = V,ir( v, , y, ,) = <j 2 

HPl£H(.y, ,’y, , )flKftT .y, - ,. Var(y,|.y, ,) tfe 7® £fe 7 y,. , „ ffiVJ., y, Kl jf 

S2se«*i#»s, 

.>', = ^# + A«, f &.v, i -t A«,.] + «, 

Var( «, ! c, ,y,-, , z,.,) -- Var(y, I z, , y, , z,_,) = a 2 

t&n u, war****?,.., y,-,?n -»m» 

T, *t&« 3 + Uiafl-£#W»#3ES, 

.v,4)A-Mttft 3 + G-W y a nit 

tt&gfgfflftfttt 12 **4*11**). fi 

ji. &».£«£!*, Sfn;i^-n>v a r(y,i 2 ,) : m.37) 7. sin# 


► /J\ ^ 

KJ k . . 

r *? ffF**5*i*M • rr* e J9K *-.* ffr. 




olswg a 11 . 2}!.«w** m f? nHm&r- &ms t 

#g'j*'i'.D®pa^j!!. ?s5*hs*.j2- 

iw, 

5ps%^«wa#£-^*i#cw, r®-£5b+&3 ntimm® aim.? 

WMZl tr 

S70 + (ftfeftftffifB# 10 #I»CLM «&*#)* 

*-##ftJ!f8:*ttJ8S*tt--l»*MK 

Mftflf »*«*«*». -Bfh*£Jfc#*!ft»c 

{5S#^fej@#'a4cf-^fKi«i}4ffimff < Jft-.6.fi-hi4«MW, '1»ffi 

£Suamrfi*tte. sfnai'KrjE^j|*-fifr^^a^ n s$is$. *fi]M 

I (1) ^MKJLftJEHSrW. 

arMS, a 

«, ttttftiuafta. mk%4i7cmi&'&c &ft£ft8(*i*K#:ff*fiK 




Sri 

-PfrSlEMHitS! [AR(D] 

arS^StSS 

-®%6t 

-Bfr A ^ [ i (i) ] 

?Rfrlt$ [1(0)] 

$Hii 'MA(I)] 


3 M 


mi&fM 

¥&tfiAR(l)iffi 

f&xim 

M^-¥#ae 

#feisi±e 


11.1 ^ < .r, ■/. = ), 2, -••■■ MSLy„ = Cnv{r r , 

,z, , ; .), /\>0 C [.^9f W / () = Va r(.r,)~) &E a 2CorrLz,,r, .,,,) = y H 2y„ <• 

11.2 4' <?,u = 1, 0. ], •••; 


* n • />! m « -f »! # « it #r 0/..S s* jf ?£ >7« 


► 355 







n. vmmzio. £xu*Ka$Mtt&i8s 

.r, = e, - (1 /2) <?, . j r (1 /2) e. 2 . f _ 1,2, • • • 

(0 ^ii}E( Varix,), + tl 

(ii) uFfl|(V>ri(.r, ,.r, ) = - i /2, Corr( r ,. ,r, + 2 ) = 1/3 „ L-fil/T;: 54 fSl -4^- 

WifrfegflJJHIsjS 11.1 

(iii) £ A>2B*. CorrCr.,*,,*)®^'? 

(iv) ;.r ( ! 

11.3 fix S Itf |bj ft ?rj ii fy [_y,- : £* = = + <>, (/ = 1, 2. •••) i^t, 

if,I **■!£#o, ** s ^fi§8tfs]ffij${t, 

•£»${** o. *i£*i^,ir* *+***. 

n.4 ^ i,v, : f ■= 112 , -i j&miz (u. 2 o) $#ttHr0i*£. a 

,V|I = O c .ijHfKorr(.y,, V, Tll ) =- vT/( ? *• h ) , JO'PrSM, A > 0 o 

gwagf 

Kprice — Alog( pf/cf), = Alog( wage ) 0 ] -f 1 ! WAGEPRC. RAW 103 a S 

gprire = • 0.000 93 t- 0.119#wag* + 0.097tfwag?. , + 0. OiQgwage. 2 
(0.000 57) (0.052) (0.039) (0.039) 

+ 0. OSSgirage _ 3 + 0.081 gwage - j + 0.107 gwage _ 5 
(0.039) (0.039) (0.039) 

+ 0.095>'wage' - j + 0.104guwgp . 7 -* 0.103 gtvage - s 
(0.039) (0.039) (0.039) 

* 0.159 gvjage -*0.110 gioage. 10 + 0 .103 gwage - n 
(0.039) (0.039) (0.039.) 

+ 0.16 gwagr j’ 

(0.052) 

» - 273,1? 2 = 0.3 J 7, R 2 = 0.283 

(i) gwage W — 't'fflnfi'rt gprice H|& J8 A? 

(ii) 9#%JGl$tmiY1k'l' = f i 2? 

(iii) £-5 l WgJfcfM*«3? 

(iv) LRPM&*$? 

(v) 6 -r gwagr 

df<MM: ^X(feF<76^«m.) 

11.6 f§] (-DKA6-MI®, S&lSfcB* fe] / (3 't'fi 

fi) a«3'has{«*rtj, 4 h y 6, 3 m 

w^fjitjc 4-h y 3 t f-i 

^ *K>Ci!l 
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{Etf (Blt-l, fp. S H ft 9? I'§] / 1 &;£?££] il 

/»3, (3 'MNffittWfi*), W1 (expecta¬ 

tion hypothesis, EH) ik %, £ i®§ H 1 A' fp] W 3 i s - M fS W M ft & — AS ft ijf C2 

E(ky6,11,.) = ky3,. 1 

5C*. /...SWH t-1 Hit, ftffJISfitt&S: 

ft\’6, = 3o + )V'.v3,.', + «, 

ft&l&H,: .3, = !,. [SflJffcHJWft-alHo: A" 0, 

(term premium), /?„#0]„ 

(i) fijffl INTQRT.RAW+Wjftffi (*5 3 1" P ft — 'J'Bt#]) . M OLS t.V 

i+miisftfifts, nm 

h$6, = -0.058+ 1.104/^3,., 

(0.070) (0.039) 

n = 123, ift =0.866 

£l%MSfft7kT-htP0:^H,,;/?, = ! n>J? ftvHjitfjg*# 

IfcJ-.BT 1 m 

(ii) EHWM -'t-ftXJk :-a hy3, 

t - ms-f- k y 6, o «6 'M m 3 -fii Sffi2ra»ig{fr»- 

/t_y6, = - 0-123 + l -053hy3,. j + 0-480( r(),.\ - rl,. { ) 

(0.067) (0.039) (0.109) 

n = 123, R 2 =0.885 

r6 ftEhffojt - 1 ^Tr3,^^£tftS,feS^S%-T-6ft)1|l^i££3 

Stilt? 

(iii) Ay3, flIAy3,.,^bJ 0.914o 3 (Hift 

ffnfi«##r7 t ±£4>? 

11.7 —ftS&^i^K^^Kpartial adjustment model)$0T : 

y'l = 7u+ 7i*, + f, 

7. “ .V,-i = A(y,' -• 7 ,- ,) + a, 

,y; *y»a***tt*¥« y,>j£^ (7!fi»JJijW) **, 

x, £&2riiJ$#WttK$c #» 7j 

t ^ jijy/w^ifiSBEe #-'M*g»&rfcfrnj ? «ag,Wy « 

#& A (O <2 A < 1) SttfW 


*■ u * 


m h jxt /f w 


if# OL3- 
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(o #*—, Vi • fi; ass-'^•*1, ««. mn*mm\ 

y : = p n + P, + PiJ., + u, 

■<7J 7M1, nJDUH Y, ffU %&/?.$,, ffl f, ftl a, ?fc^7K u,, «T!fil. 

Mm r r 

(ii) ill4^E( e, I x. , v, |,jt, ,,•••)-K(a, I j:,,v, .,, x,_,,•••)-0 , [ft] ft.Br 

*»*****««». msMmp/! 

(iii) 5fl^/9,-0.7 f\. Pi-0.2. W'Z- 7, W A 


11.8 HSE1NV.RAW tMfi, 

(i) *!Uk>rfi»»rAr)tt-l&a4i£, 

(ii) * (i) iftSffiH 

log( /«■!’>•, ) = p 0 + /?] Alog( price,) + p 2 1 + «, 

(iii) ^#log(/ nU A,)W^ttji», (ii) + 

r*M*«M** (hl io.5 t). 

(iv) S«ft/BAlog( ! ,it l A',)^a.«*= (ii) + 

HtriJj8fc£*£S8j«9? 

11.9 #*| 11.7+, 

£±j frll ±ft iA 4*- : ghrwage = Alug ( hitvagr ) , goutphr = Alog ( outphr ),- # lS 5^ 

(n.29) w-t»«»riss: 

ghnvage, - /?„ + p^goutphr, + p 2 goutphr, j + «, 

(0 fljftl FARMS. RAW + +Jj *8 . 

gc-M/p/ir waffMttjfcHEit hSi'DW 

(n) Sfl*/?,+/?>= 1, '-t 7*MIA ft?) -tAAMAft#^S)iT-¥I. 
^±KiR5JH#WT.aEHMfe*¥ ho *3*1^ ft + & - 

l,tti, ft ft ft-fcSfi 1O*#10I| 10.4 +3|5#*2?;frg, f£ 

0-/?, + ftJ[^ai94S?P! + ? 

(...) g?S+tt5 go^r,.;^? &aj)g£ c 

11.10 (i) 4#J 11.4 +, g&ik'iiiftJRfttf, t W»!£<fc&£ 

“JlSref^n, ,ftj '.?^lfijffl NYSE.RAW+8j 

return l — fa *• /?j return t | + fareturn* . j + 

^74 (ii) |$£i£t&|£E( return, return, _ j) ^ return, _ j j^C — |fi ?[!Uf*i§ r 


35$ ► 


/ft fi+N •* *f & * 77 * ff j* # ^ if ; «f m; vjf ^ 
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[«*; SaS&SIW'I'ftjkifcffu. 1 %4\ 

(iii) M :£r @ 4*'£ return] ,, fill i£ 3£ 51'ffc M *!*! return] . x - return,. 2 - 

11.11 PHILLIPS. RAW 'I'WHS#*- 

(i) -ftfrl 11.5 4, ^inigSi^lfeik-^SflTEWc tt^-ftiSWSi 

££, fc&JMmssfcteBiffl, st 

tlrn/-= jS 0 + + It 

(ii) ftjt (n.9) » (o + wits&r.;g-+. i-'Mig*,mss^ 

£? i^si, 

11.12 (i) (11.27) ^fpda--fc-gfr*!#- 

^■S + fl4fS|©»fi#5MH9? 

do (n.27) pm 

»**$*« 5%i3*¥- t&ss&m? 

liii) ffl (ii) +w««-fi l rit LRP^^dJt»^!f« 3 

(10.19) W*W?i44i4n ttl2. (tJt (10.19) *t'gfr ft pe fkVXiky-ft&.M 

n.13 4- ^^RlilS-:/ GDP,tt£*Bfclft 

r3, ft* (ili-W) 3'f\H*tt«&PS*l*. fiHgiifcttiSJiSSJ 
MflJ* (*&) £ r3,= (3, - inf, g?J /3, £ 3 ««/, 

CAL Mankiw (1994, 6.4 17)], Wtf Mnven,&%%■ 

6(J-?pSi S??! (inventory investment) „ ^it8WH40ill®IS (accelerator inod- 

le) *7 

Ainttfw, = /3 0 + )3 1 l^GDP 1 + a, 

5^+. /?,>(), [#E Mankiw (1994, 17 $) ^ C J 

(0 nm inven.raw 4'W^ig-fii+a^iwa^So jb* always 

(ii) 

i m\$- t^#a#^wri^c 

11.14 CONSUMP.RAW+«j»eg 6 - W ffi 1ft Afi£ 

Itt (permanent income hypothec?, PIH) (A 4j > ifi I? EKlifi i< £^ “TB52@J Wc 

#.5L Mankiw <1994, ^ 

15$) W^PlHWvfife,] ^gc,--log(c ( )-log(c I . 1 )^$A^^Rl («ffl 


ar u m 


m h m & *: at t§ <}'* oi. s * m *t <•7M 


1359 




piH«8S#E(«c,i /, r) = E(*«-,>. amw 
I, - | &/]' it H'J'|'aj i - 1 $Q lit W fq .§> . t . 

(i) felt'#*-, '• fi 0 + fiiOC, -! + u, t\ PIH, a M $ fix i& W ^l" j£ 

to®, immiiitt&ijiiz? 

(ii) tt (0 tt0!n*8SJjn$M gy,. ,w »3, ,, K* gy, 

SittAWJSK. ii, M3 £fe*. « IS] iQ f S '.#»SJu« 

*JS, *Jn«iiW***:t** «*»■*? 

11.15 PHILLIPS. RAW 

(■) fii+5feik4tWAR(l)««l t 1997^lft5^lk3A 

i997 ^^^wxik¥j§irH:a a (^BrwRis^w.e.^SFJs&tttsya 

t«*c) 

(u) s (i) 

(iii) (ii) *W2fgSiU997 a^HS*^ (i) ft 

a warn £'*?#£££«*? 

(iv) fij/g 6.4 1997 ^^ik^&tJ-4-95%M«f|MI'iIo 

1997 
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at fa] ft m 0 ia ft w ft 


s*s. sin^N-tfe^jcuuntts+s^^wifyjffi^a-ssPifie 
11 s? 4 > 7*21. ao^ -^«awas 4 is 2 sw*x±tt^s« 
isr. 0 rw, ttttrwffl£*H/i3Mji'*ia£M 

Him, 

^ i2.nv, mnitisrtt^^ti^ny^jffl^woLswttffi, £12.2 
Tv^sjT4pfsi^-^)r-?'jffi.^, mnfttBTJiftj/&. g+-»a-:>$rfeMflH i 
^/“^^iMiaTcMSia, (fessrsa**) 

##ri£*r* 0 12.3-?Mi£TS«ff$a*Ftt^±«1S«T, SPfnJ^^?iJ 

12.4 T^ 7 ffiffl££ii»#m£:E##tBi 8 l!fcia 

^wif?'jffi^&5e w&. sn*mai7###iittffjats£, ^ainwa* 
OLS#?ti£#a§tifS*g? 12.5 iVitiferji^rififW**fatfea*c 

]t 12,6 is, 

m\m.\mn, 3 #, mm^&mn 


►jtfi 


ir ;2 * 






12.1 Wif OLS 'I£J3i 




(TS.1-TS.3) tfj&l+T, 0LS^it*S^«fK) o 10.1 

Hitt, 3c& 

a?? ffo 

&mn#, mntaf Bi *i5^'±n^!smf&m( Ur :x l ) = o, if-ngum 

£ «$M/Sr£«J8-£-^j£fl= £B*.fc, &mM- 

mi (f 0 -* -££«>» 


<&$^Q}£!Jt 


(£3110.4) 

ffiifcW, W'A, ##£H^!JfH£Kf!f3i KOLSSE^S^BLUE W7= S>; 
S505 jE-. iitKOLS#*^flH§^§£if*7ffiiS, 
wh, a-.^^naiSjaTKWWT-^iftWr 

*fi)5L«:i£i5USaHlfi AR (1) HSWIfftT, *i-tJ¥OLSfiftft«>6-^o 

mm&. sms 

u, — pu, _ j +• e,, t -- 1,2, •••, n (12.1) 

Ip!<1 (12.2) 

a*, e.hn&ik n, jc (i2.2) at®® 

^EUistBis ii 

>( = /?0 + ft-*, f ", 

ffffE, «mS X, n ( j =0)o p, 

W OLSftif* & amil/7)* 

^-/1, + sst; 1 ^)x, Wf (12.3) 
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amttssT,- 2*?. /?, au x%&m, 

i -1 


S7S 


Vdr(^j) = SST r 2 Var( 

/ -1 

- SST^ 2 [^^Var(u,)+ l'^ l '^ J j: r r l , J E(ii,u l , ) ) ] (12.4) 

< - I : a 1 )S I 

«-l n-l 

= <J 2/ SST y + 2 (<x 2 /SST 2 ) 22,^.; 


-1 ,- 


^“t 3 , cr 2 - Var( u ,). ffiff]|JW7E( u,u,) - Cov( u,, u lt/ ) - (Jo 2 [ 5L 2j' W. 

ui.4)j c ff 2 /ssT x iarowjj, *£&attain 

»* OLS m 

&*7& (i2.4) c ^>om# 

aw, ftattftar. xtj9f*w>^>o e HBii+wett 
Wo Sit, £*£«W&a : /4W + , SSaa., SIEW. 0r«ii*W 

r= t ,= l 

OLS^&sta’/SST, fSttT OLSffit*WS^*g= jin* pftX&r, # 

«iSWiEWffifiiffi^—asirjawfflfia-—stwoLs^^Sii-ftW'® 

5Dl^ / ,<D , £ j jUSIRlHy iijEW. m. 

ffis««r$l)g $S±, ififfW OLS .5, W 


il#W OLS ft if*##* 


HBU.lKT IS* «, -TH#AR(l)«Sffi*i|*MA(l)«S«, = ef + ^. 1 ,«4UJV a r(A), # 

•iiw-iP* a^o, * & £ a * w £ a; ^ im , 


0* /?, W#*«S/j, Wtjj*£WtifiHS. 8P&4WJ**lffi*Wfl<m« 
fflistwoLsfeft^st^^piawTc mx. tat 
fix& 0 t miM. $flXp> ouifi 

«-w t m\Ymntxi%* fflrF^.^^*fgawii^w f %sLMmim&& 
*wr*w 5 






«• i2 * 


*? W JT *$ IE V'* •*• t*j ?<} tit *k *o W ?r M 
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H: OLS**-* 

Wo" T*«*. fFA &#&*iElltt 

iftfe. fs 

%T$LWmt£, f,H’t y , 

E(xiX-i) = ft)+£iX-i (12.5) 

***£T*tttt, RPi/V<l» ^((LS^Wffi (12.5) 2J® 

x = Ai + ftx-1 + «, (12.6) 

E(«,!y,. l ) = 0 (12.7) 

SAMSES. OLS ••-&ftJ5/rg*Kl*aflS& TS.3', UlttOLSffiitM £„ ft 

/?,)! -f£W.. 

** 02.7) ftiir a , .*#)*, m u, fty, 2 ip^oj , ti^^o 

0A u, - I - x -, - /3 0 - £iX- 2» SP A u, ft u,. I "Z. N K Ift A"Ie Stfi " ftCov 

u,,x 2 ). -t'^^-s^j'?o a+¥. isifi 

fitr-tfSisHfi, {Boi.s^fi—sfettftrtf-T ,s 0 ft /?,, 

(12.5) *w#f£ c 

115 4s, + £ff 

^flURTOLSTt-ja^-awie? in*5t^s«is ( 12 . 6 ) iw. ie&s'A 
#U5Xftit (12.1) KSsC (12.2) -*¥©& \u,\ mw--t 
¥aWAR(l))lg. BP 

E(f, 1 u t -i, u,. : , "•) “ E(f, X-1 - X- 2>'") = 0 (12.8) 

ols h**sis$. ^-‘Jx sfiycov(x_ i ,a,) = 

pCovi^.i.^.^ifi, iijjifcaifti. iii x xtx-iWae^ 

SIW A»A» OLSti-iti^ft-SWc 

swi&inMT. «, ^a«AR(i)#54w, *ja ( 12 .6) w 

ffl£, 

A, (12.6) AW# 

5ffil±10r^W^A1t3115)l|o ®it (12.5) 

A'-&ifF7«fn4^£ x-iW x MSHflffiit ( 12 . 6 ) ftaS 

( 12 . 1 ) gfc#£sa, bpar 

( 2 ) |I t «jn'9« f I = x-|-ft-|9ix-2. ffi'£ftAa,= 

/?«,_! + e, o T'S, it (12.6) 

x ~ /?« + Ax -1 +■ io(x 1 " Po - ?\y, - 2 ) + 

= /? a (l - ( 0 ) + C/3, + ^))y, ,- flS, y, 2 + e, 

= a„ + 0[X 1 + ° 2 X 2 + «r 
Q 0 = /? u (l - p),o l = p,a 2 = ~ 


j* . & #** ,f *» 5*.^ . ** *fl ,£ 


^9j „ XA-f-it (12.8). *f 




E(.y, i y,-i - E( v, !.y,-i 5 .y,-2>) - *u + *i.v,-i *■ *;.v, 2 

(12.9) 

y .y ft 

atm#* *, •A*«^*,ra*ftAR(2)«sfwasw- s F-e.# 
— mm% i2.3T)t^^—#it(i2.9)^oLs^ii-^^^ 0 , rj 

^a^aa-i^-gwa*-* 3&;£«sff9i&£MJ*?jffl£.tf #£ liras 

>V :■• 


12.2 


ft $ ft,#trj ■ft- %& t ® w ^ 7c a tt 0 i/a « s * ft & k g *$. m i¥ n «ad 

-V, = ft> + fti.i + ••• + ftj'rf. + w, 

s^-r. 'Eisis-igs «, ^ 

(5L 10.3 15). Hitt, 

M»*S«S 0 


-tkgft&SM&ltt-(12.1) fOftg 02.2) ^d309.AR(l) 

is ; ftum-i?, rnmni, mols# 

at**#*, ar (i) ®sw0ja«s**M ols&* 

«fnaift^^SDW^^AR(i))??ijffl^Ki^ft r 

ffft, # 5 jfc«S&£Wj&WtiE*, 

ft c 

&fca£awa&w0 f*rte.&, «, fcaasti*;*. Muttzft, ft 

M 12 * Hi Mr?*) r-l :3 4- tni* H MX. fv St j? M 




* (12.D 
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E( e, I u,- ], u,. 2 • ■") — 0 (12.10) 

ffl 

VarO,I «,.,) = VarO<) = ^ (12.11) 

ui g i.t.a. -znm 

Sfnmiiffi® ii ransEuet. 

it ar (i) mm*, bp 

Ho^ = 0 (12.12) 

M a, #fflUBSI T.3P^,«^( 10.10) ffl^ 

(lo.mm-T 11.2 

mm-. 

u, = pu ,-1 + e,, t = 2,---.n (12.13) 

Mi [***«* * = 0TJ«, I r-2.-. 

n.^fforwaa® «,** P , P m 

AS, S^fifcS:&*T*iI», H3? «, bJ£, 

sinnTKifflffl/EwoLs^^ a* 

a,&jk^ftif*p 0 . Pi. •••. Pi. fcSB+JB a, ft#«, *tt 

mwti&m, m iki, 

Wooldridge (1991bjc 

ei na a /= m *h ± w ar ( 1 ) pf n « % &$ & « 

(i) -, ^MOLSIsna, #S10LS«M a, 0 = 1. 2. -, 

n)s 

(ii) jgfr®©: 

a ( ^fl,_i, t = 2,---,n (12.14) 

BE; /> »t &itS£ga8g*«»fl, rtfcifiilfcSWifi 

4*Wo) 

(iii) m rOSH,; /»#0 o t. 

H*r Ho * 


&&**-,**,41 - «•«.»«.* 




mfitM h**. 

**«J?*MI*I»* 

5-r-Asm [a/ts 02.4)] 0 liiTtfisjffflftSfcaiirs/K a# 
e&fsadftatra^^naffl+s^ja. 


0J12.1 AR (1) /*5iJIS£lB&!£ 

£*10 *£,41-31*if 7 fcAMf-T * H iftir 

(A#J 10.l)o £* 11 *, £4H*fJt 7-## 
4f4r7ii£k£ffiJf)miU£. (AW 11.5); a 
4-. B A 7 

Ain/, = in/, - in/,. ,^B A*, it A^ 7 - A*M] 0 
^ £#.§ft*'HHtir#&t I £ (12.14) /) = 0.573, t = 

4.93. rift pli^O.OOO (48 A^ifl’l), A tfc.«. A ^ A ii W 7 - 

?'] #■&, 'S itf . * 10 $ £ i£ $» t Ht -it i X- 45- it 

flc JjjJt#jfc»j-)fc«*, £Wi»»i&«#fl + tf*£t*l4AR(l)>M;ta* 

1 H 1 &&A: p = - 0.036, t = - 0.297. * p 44 = 0.775 (47 A SAW ); ■&& 
A#, £W*»*JWtt4MJ+#*£t£AR(l)*4'];fe*,. 


(i2.i4) am&&;fra&jAAR (i) fsa# 

ieft. 

apcorr(« /f 

(0MU u.ftu, 2 Pm&#%too) 


|l>HBl2.2Kf fcttfciMlSSB* (12.14) 


£i£Mlrt (12.14) ami t ^Tt#Wi3t@ + , (12.13) 

am^^*£«ii!zmi5!77-iiis$ ( 12 . 11)0 

x=f<-, nsffli 8 #waiirM#^rM-a« 4 att 

$ 12.1 *«»&$«tt titt-t*4.03. •& 

firo^fSifo £12.617, 

ife^mM0!aam^iirn:ss, ^a^js-em^s^o 




ARll)# *!«*!»#-#&»#&£* S-«Stetfr (Durbin-Watson 
iest) c l Durbin-Watson (DW) stamiiej lii ;&lit OLS ^ 31 % 


» i 2 m *1 w & pj a & + & jt sj *v x *> jt * m 
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S(®' - °> >) 2 

DW ~ — ;- U2.15) 

T* l 

DW ftU (12.14) +( 

DWz*2{l-f>) (12.16) 

•'Mkhe, />«##+ 

h#XX-i ■ 0 

3 (12.6) &M&, Bill:. STDffMSS 

«/ &3fta*;&±£-#W= 

.m (Durbin and Watson. 1950) f6¥ifc7DWltt ( IX X $J & 

wdjTnwaftfomwS'SrSt^JS^,) r dw 

Mmx&ftpfe, fa.is^tti;fci££lf£'!i(527. S 
SlfeSflSftlftT^S CLM fg&, 

mkib), xtifia. ia«w^®^i3i!B?cW7»= (ffcffm&sm+tes-ft 
sgc) 

H,:jO>0 (12.17) 

i1i7j:U l2.16)*f»i{clKJ£*. Slfctf DW^2, rfl]>>0«^#DW< 
2c Hit. #rffi««8UKa (i2.i2) w&sfKi& (12.17), ®fli#afts« 

£*Jfi'J' : f2i8-'MW«®o £\i-&n DW 

itiftGJT&rtiW) it. Scn#-31J» DW trtfc«e 

*/ y (£#) fad L ( KJf) 0 4QJ& dw< d,, fliigHoM®:® 
« (12.17) ; ja&Dw>d t/ . Hn£DW&-%Z®, M3E9J 

>£71*17, 6P*Sfna#SWttxKY-A 5%. n = 45. *=4, d,.,- 
1.720. dj.-l.336 [£ Saving White (1997)1 0 Sfl* DW<1.336. SHH& 

SQJSDW>1.72, 

^Ho; $nn 1.336 <DW<I.72, 

12.1 t. ^i+*DW = 0.80„ RnnTlit^ 
ft £ = I , r; = 50 1 % (ft "F#fB (Savin and White, 1977): d L =1.32 = S 

itt, 3m£l%W*¥±ffi£ff?flffl£*3:0fI*lS, iA*#SIE60ff?iJffi 
(ifjffliafflw : ain^rwmiE/){S^;itr3 7£aft±si5®#,) xj- 

DW = 1.77, '£IEJf#ft 5%*^±WSS:K 

4( (d t , = 1.59) = 


' ii -Mfi*'* #1* : WitWA 




—f“ fi! fift M /K i4i , iiiDlfS- T A 

(12.14) r fifi, 0f#iJihWl|6^(gA^rS0f?riW 

CLMflt5g#0#J>J«£W'ffi« K ifi£.'Eff7nrt&£¥a*R:«W* 

SiteESL -.ft, DW :£f^_hiHl 7 = Wst (12.14) + 

mm timQtfn&Mffi'V, MSPPti^^STF.s^^es, SL^mn 
su*#rt#«*¥.r 0 w#,r^, / #&m& 

S, «'£ it« T- tt f»; ® 5t W # Jf ft, 




WfU (12.14) +M r£H\*fl«£-i*£8S1+£ffi:fc&, 

wa K-tfej&imjifc, 

W gftttfftK: *.,««, mn (Durbin, 1970) HtfjTW# 

it® aw«>#ais>HTtes+^tv-i'?»Miws^s 

fr£lt!lRfi7nff£«*fl (bX$. $-«*&. P$*h£) Wfi«-. 2?-#& 

Ifiii+ .H (Durbin’s h statistic) a jA'jOiOf 

& tot mu*, mms.snnftm» 

- * 0 0 7C ft ft m m £ w tt a 

(Oflfc j>, OLS*t£ fl,0 = 1,2.■••,«),-, 

(ii) #FIj5: 

«, *fx,i,.r, 2 ,-" ,.r rt , a,-, , « = 2,--,w (12.18) 

a ,., W£# /> AlSWt IE if ft v 

(iii) ffl Hr.p^O (i£:£ffl¥-M*t 

3LfS^)c 

$LUm (12.18) *, KfnttOLSSg^^^ff^Q$l:WlEl!l3, 3t + && 

I1W t AR (1) 02.13) 

[SS(n*H u Tlg*P^f+Var( U ,|x,, Q ,. 1 ) = ^FlO tit (12.12) 

isjot, teftiff 

JCr M , -, .r rt iUitf£UH.fr«‘K 

t,£*#*««T*r#r:e<Hj> «*#• a 02.14) * 

Mimt&MGTxvftu, 

— 7, & Ta, = .v, ~& -/?!-*••«]-&J-,*, 


m 12 * H 1*1 tf ?’l W b$ !f ?'} W * 4* ft A & 
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(12.18) + WW'£M, a,^® t 

aita>N.$c 

( 12 . 18 ) t i& 

Vnv(u,; x,.u,. l )^Htik^]: Ag/fl a,.!#}&%£-%.& t ait* 
sSff f 0 


Mn .2 ar (1) 

£-#10t (A#] 10.9), + 

*» CNF ^ i-tts r*fcfc£9*10.9+»P4f, &ir\$.7iJ$. (10.38) t 

ss5 ^.iiz. .iMn IK £>*-&•$ St 

(-j£®!)3 151 it /) 0 

4- u, R4L OLS££. tefflSMTtf 37*.**), 4frf*«8^i 
«, ?t Eog( wn«ro,), log( prgnp ,). log( usgnp ,), t fP Q ,., 

teitffS'JiW «,_,«**.*. 0 = 0.481, 1 =2.89 (**.#] p 11 =0.007), Sib, 
^■/l^ii#4.!a^4+^AR(l)4?'!*^, t £ti+ 

*£*.«;& 7, *»*. «, 

/§,0Jifcjt.-afc*& o A*5, *.*.&4rH*fflanfe*, ( 12 . 14 ), at*#*] p = 
0.417, r -2.63, = 


S Bfr J? 5 ( J tS ^ ^ la 


£ ( 12 . 18 ) ^®nm.h-mm^^^xrm3\s.n^^n^^mUc 

FW, = 0, p 2 = 0 (12.19) 

ST®W AR(2)«5K 

= Pl“,-1 + ^’“,-2 + «, 

+ , w bu — 

ft, ScfllfflOLS^S^fii OLSjfcg fl,c »*, StflSfiElfi: 

fl, Tf" ’ -G* " - 1 ^ ^f-2’ ^ 3 , » ^ 

WHSIJ n ( _,ffi Fgu+tto JnSfcM'hfflffifcfitf/hM* 

¥±, tt*D5%, fSffJttffifta (12.19), ik%U£M-Sf 

® -jRtts, aff]wrw4?Bfi-iisiiusis+s»tf?!itt* 

«r= Pl«<-1 + P’“ l -2 + ”• + (0 W “, - v + 6, 

- ltl*t)>»it.. «««!,* 


( 12 . 20 ) 





$86 


H>:,«] — 0, p 2 ~ 0,(12.21) 

AR (g) 

(i) # y, 4.r,,. •••. x„. (! = I, 2, n) #J OLS ("1 !i3 , jZ ill OLS 

£61!., 

(ii) ttNDl; 

a, *T jt, ( ,j :,2 ■ •••. Jr lk , u, ],a, ;.•••, t2, „,/ = (</ + 1) ••••• « (12.22) 

(iii) Vt*A (12.22) 4-Kfl, 

[•llinJWffi (12.22) FmfM, 

M'A, .r y HjliUAj.t (12.22) + '£b&#,- . t „. Bjumnitit# 

Var( u, I x, ,«,_!,•••,«, q ) — a 1 (12.23) 

mwugm# 8aiitt Ftsi+ft, 

F R*» (Lagnnge multiplier. 

LM) ftWllftif-fiL 

LM aif-tfe) &3&JC (12.21) MLMSEitlS 
LM-(«' 9 )R* (12.24) 

5£*,K 2 B J!@!n^(12.22)*tt#.5LB! F,LM 

(Breusch-Godfrey test), 

(12.23), fc*. 

fttc Wooldridge (1991b) J 


®| 12.3 AR (3) 

(&M10.5), 

( 10 . 22 ) + 

«*UllAR (3) #?]&£, t-Ujfcb-iit^^-* 0 jf-J lShla ^ (12.22), a, ,, 

^ F iiffAF-5.12=. Btl*. rt = 

131 ,&&PjL¥!&)3g. (12.22) 

'F-flfc, F 3 *» 118, F*t*f-*A*/>£.£. 0.002 3, 

^^•i£^4. B JAR(3)^-f'i4l^«i4Ac 


mu anriFmffigTSiBjeisieij&s 


#• r? *■ 


1* W k .*‘i rg? t* .* /#/* Jhj to JJ frr & * 
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«, - f>4«, 4+ f, (12.25) 

AR (1) J* 0 “1 

■1«7 U, 0,-4. t -5,---. n 

[,«. w«n» (i 972 )j, 

±0W£, (12.18) 4>»|al©, Afffl a.-M'fs 

T t 

12.3 +, imEft, raft, &#«, 

fn«,. l2 ;t|eIWfU£tt$£^'£'g0 < J.. lift a, Xt o,. 12 K) 0B , 

-o. i 87./>{§.=o. 028 , (ffisiarc&fejs 

ifoMJifllStSTtt*: fi,= -0.170. p Ct = 0.052j {B 


!'5]gl2.3(S = £-fc £ £ »ifc ft tt% 7', 


12.3 


ffcfnsit^ss^ 

ft^«-«Mitific ttsm 

frS^ISS, -^ISSrSfc 

S. iHiiP® 12.1 US-PJM. #£Kl 

OLS&&&it€ 7 F# 4 «, #3 - 1 ?. ««M.ar (l) J*?y«I*a;ttS 3 r 

BJSW, mx, M.P 




Sflfig*!TS.l~TS.4«J«:a:. TS.5» 

®_a, ®s-s^a«AR(i)#a: 

u, = pu, -, + , r = 1,2.• • * (12.26) 

tflST, «&TS.2 5*Gi #{fc**o STIK^fft. « 

fruexa -&#^di3fe. ts, $ 
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MX 


Var( (12.27) 

l- P~ 

.Vi = Pa + Pi 4 u , • l = 1.2,-", n 

f «, + #&, *f 7 ?aj£f/£&, 

JV,- 1 = Po + /?! J, - I + ] 

y, -- Pr, + P |J, + U, 

m e. p. ftsy 

V, - py, 1 = < I “ p)i% + /M-r, • pr,-.) *■<’,. !i'-2 

it't 1 .‘S <•, = u, - pu, i_ J~jt^ vx J *i 'h 

y, -- (1 - p )p 0 + Pi i, 4 e,. f >2 (12.28) 

y,^y,-py>-n - pi ,-i (12.29) 

MS^;?®g^ttBS(quasi-differenced data) o (£ p - 1 , 15 ffl j& Je S5 ,fM$ 

in®«Tlpi<U)^02.28) + WiS-3l^^)¥?!M''ffi^W;^l* h.at^Fi 

*U*Uatfrit its/Mu /9,.SjR®ffifS^f!iw#JEi5ftiya -.«)„ 

*i-Ts: (12.28) m 0Lsrtfi-aif^'7Q^s blue, 

.Vi ' P» +• Pi*i + «1 (12.30) 

«««'!' e,-5u, nm *!&.&£ (12-30) Anifijt (12.28) 4>. 

fi*. MiD (12.27). Var ( u, ) =■ 
a]/(l - p 2 )a\~ Var( e,) <, [3l/>|>1 H-f, JfW. (12.27) & tfc 

(12.30) Mill 

#*W (i-^ 2 ) 1 '” 2 , 

a V)'% = u VV^+frU + u - P 2 ) I/2 ui 

& 

y t = il-p z y*Po + Mi + «i (12.31) 

S.S, a i = (1 - /o 2 ) l/2 u 1 ,.v J = (1 - J o 2 ) ,/ \v 1 . $9. $. (12.31) H'tiftS 
S^£>jVar( S',) = (1 f> 2 )Var( Ul )-~- <?] , (12.28) fO iC 

(12.31) —tfjflftOLSH/at, fcl±Stl&lfc T&fg£ TS.I-TS.4 J&2. u, 

aMiARCnfitSttfcttT. PofoPi &5BLUEftitM c -tr^ft/h 

“US (GLS) CLS 

.k I7J 

m 12 * b+!*: * w w >£ + w *? n iti x fp * * WJ/J 





ftit*c 

.v, = (l- p)po + £,.?,] •» ••• + &r, f + <*, (12.32) 

JZ*. .?„= r„- p.T, = «tfJ#.y, = (1 -/) 2 ) l S..-?l, := ( 1 - 

ols. mtp-- o, Gi.ssEif*. 

asasfr OLSff^tfjftitffl:, -«-5SfcfcJ*£$lfc*#PJ« OLSStitM^^ln] 

tt- GLS tftitttft BLUE ft, * 

tmhrn). im+mftF8LTtm«&iF.mM (€ 


WAR (1) ill^WtTCLSteit 


,oc ^a, sme 
-tt-nm U2.14) ^5c(fe ns- 
MoLs%£rttinte!imM!n-{mi°\ftmf r» -st*. fm^fttHM 
fcftS/,, IWIiMi, ft* JR. ft'KfiftftS&ffl OLS: 

.y = £ 0 x,o f A-Gi + "• + &*•* + 9! (12.33) 

**. x,„ = (!-/>), f2?2, ifiTJ‘ J0 = (l- i o 2 ) 1 ^c Stt&tfl ft 
/j\ZmS (feasible GLS, FGLS) ftit*,- £ (12.33) <t>M?l£4!ti£ e,, 
&&&■#£ p ftftifiS^iftPM, fgfil, f 
FGLStttHlM^fjfi^o 

AR (1) «S!6<JBrff^CLStti+ 

(i) i$y,rtx n > -. J-rfWOUSBjB, #/H OLSftg fl, (r = l, 2. 

n ) o 

(i.) fft*« 02.14) W00. 3}clli 

(iii) MOLSftitftS (12.33) ftftft, /3,, •••, # iSLft 

fait*«Faitfi#Sfi-»rjfiIEae<J„ ffi p ftftffr®, DT^MGLS 

ftTti^*r©Titaw^r»#4:e.®c z 

a**fffijE<iiWT, £StfJ$ik-Uc« 0 ffnft, BP«^ (12.32) 

,s ftftitillg = s, S#WS*Ggfll^ 

K^FGLSftit*^SX«6<J, BLUE 0 ^^finiit, 

(D mmjs.iL (MJ.«#$tt*r^th^) at, tastt 
0Lsttii-fli»fja^». a'tsifei&AfBSTa'tBtra^ja^fflflcWc 
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if £***-*#.£ • *■■*« & •#■ $ if- : 





:SOO 


AR (l) Ril„s S#, IMHfctf 

ftb J® % ■ & Aft ill fr3 ■% i£ tf'J R! IT 4' In] = f4 £ f£-H £ # ffi i+ ! Cochrane-Orcutt 
(CO) estirnauon] W B& T 33 - ft til it!. JAWS:* (12.14) +W^>, Hd'tf* 
W-SSfittif ] Prais-Winstwi (PW) estimation 

km&#, mm 

'^iSftjiWBrtggE$ ; WS'J#?i^-^j£^^ar2. 
-J=L>fU (12.14) *M <6 *Hi FGLSffii+fS, 
( 12 . 14 ) f. MUrWflrttlS, 

,b *m«$a£fr$&, ffffl OLS^Wil-^ (12.33), 

KffiStilliSffilS, IS! /) 

ii:, 

WiWWftfi. ms, 

T, fiMSifc h*«, -fci|- 

T##I*i Davison ffl MacKinror. (1993. ?$ 10 


0|J 12.4 

■jUn/fiii-ft# # W 10.5 t ft** = 2? T -fit-f ft 

H, 4Ut4l 4£ OLStf&&F'].i£4l 12.1 +, 

# Jt £ # # it t & i+ -t JL £ « £ & 4 OLS te ft A 3t *T 1 *. 4 « 

[ty *'141og( chernpi )%> log( rnt'pr ) V) #. S. a/c/ec6] o St ft & & , 

ife-f^jf] * & ^ ft # #r * r«i. 4-*4*^-*$-•&, 4f j.a.ft’i* 1 ! 

*—##■& *&#;$£, *&>if •Hoi**'] 

jt^sr. a##£*fr-*&##£«£jSs i iT>M;fe*. * 

ols # 4* ft ft j£.ft4Un-& 12.1 ols ftftft a t -£-i&ft 

J.. 4Mnit* 

-ftM OLSftftft:, ft#, a ft f ^ £.*t t SHl ». ffi-fc 

(v*, 6 - - 1 . 68)0 

Jf] jE^^-ifc^a.Wtt e ii = 

&,&, CO ft ;£ ft ft ib R-ft- ftftftS.4 £ 4 T , is^LitX. -e it OLS 

ftft#*'Jtf R--fft£'J', 424., + 

ft OLS *■•»£. R.-f ft £&.&$.*$&%&&$.&#}%$.■$&% fita)3« 
4t*li-tWo ftCO^ft, R- + fti£ftlfc:J:.&ftitf0£*ft:£&ft<tf 

A4th4L^6 s 


jr 12 « 


fr/ ,»j ,s <J3 * tn # *>> A fo# Jr & 


► J 75 






OLS ftFGLS ffjfcb $5 
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FGLSftitttS 

.191 OLSffiitfih (fa ]2AT'M7&ftitMlo) & — 

SjT&SflS^toifiai, «H*J* Km'-'M1I!U«®!: 

v, - /?„ + 3] .r, + u, 

OLStttf-tt&-SC«I. 

Cov( x,, u, ) = 0 (12.34) 


* 12.1 


B3E ft log ( chrtimp ) 



OLS 

CO ft it 

log( ) 

3.12 

(0.48) 

2.95 

(0.65) 

log( #OJ ) 

0.196 

1.05 

(0.907) 

(0.99) 

lt,>g( rimer) 

0.983 

1.14 

(0.400) 

(0-51) 


0-060 

- 0.016 

l>efile 6 

(0.261) 

(0-321) 

affileO 

0.032 

-0-033 

(0.264) 

(0.323) 

a {dec 6 

-0.565 

-0.577 

(0.286) 

(0.343) 


17.70 

(20.05) 

37.31 

(23.22) 



0.293 

P 


(0-084) 

aamft 

131 

130 

R : 

0.305 

0. 193 


s, fglss-®w, irm- 

•V9i fi£tfcj£ (12.34) jg*Pf§, **f±. b/WSEBJ, ftTttFGLS*-ft«, 
l&TS (12.34) KW, S5§»ffif££ J; _, 4f r,_,^1^0 ^ «, -f*S.£: 

Cov( I x,-, + j -,.1 i, «,) - 0 (12.35) 

MiK, FGLS69-&ttg# «, 5*,.,, a-, .AU 1 + 1 ffi*:ftJ£ = 
3S®^#OLSfDfGLSnTtg^*T^ (12.35) 


S£Sm**i*±S • t f-M & -9 & : ^.<KVIA 




,i9.i 


RftlSifffi. W^OLS/ifSC (12.34) Tfi-aw. ifij 

FGLSWJft iVfW ULS'X J : FGLS- $n £ , M y B . J$-f-«,ft 

$ it £ 4 1 & .r,. -, m $ it. m & fg i .s # ft (t © « » & *. 

A ft oi .s ^ rx, i .s £ ft F 3 ft i+ a- *, *f w ft fn ifeftSufr -t: j te <& t- 

Rri.s A-ss»r®. -s, ron 

FGLS mi ft $ '> SSi jfi iH fit ft, 3 OLS ft F( ,LS ft (,'i it fit # m hi £ 91 Ut, 

.ifMiftft - ft Jills SET: ftfna^!®fii#^9lS;4'S^M-±SSWo * 

#r.ft (Hauwnan. 1978) £1 fli 7 - # - JKft ft )j ft, filli Mft T * 45 ft ?£ 

HI-, 

OLS ft FGLS ft •imftffiiSIESfJ;, ft Mift flc& T Bt I’h] it ?ij >, ft x„ 
OLS it; FGI.S gffj r ft #• ft IP. ft iift, it ft ft ft (5 


« 12.5 

4L 12.2 fl * T« 10.1 OLS#ft*iH*° CO H 


* 12.2 

Bsl inf 


m 

OLS 

CO ft if 

unrm 

0.463 

(0.298) 

-0.665 

(0.320) 

#mm 

1.424 

(1.719) 

7.580 

(2.379) 

fi 

- 

0.774 

(0.091) 

»»!&* 

49 

48 

R : 

0.053 

0.086 


UWM[ jf. &, 

ft ft £ ft*#.. lUHMftt fifil CO (tif, £RSft, COltfHl^te inf *» 
«wrn 4*i4 11.11), 

^-0.774 ft-S c:o ft ?t«, 

ft ; 7ft , inf ft uneni SI J'aJ ^ ft yjt -f-jfg ft , ft C] ft “t ft ft ft ft ® ft 4c 

#-c 


IT I? J 


df )bI if fij ji>7 /ft -to * fc ^ « 
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"frit (Harvey, 1990) £UJT 

fi.1, Sin fltf*3«TAR(2)tf?!jffl*W*h8! 

tfc: 

U,~ p 1«,-1 ' f p 1 u l -2 + e, 

sw>, i?,t }«>EAR(i)«i!»rr^igSo 

"HUffiS], ‘tMiJtifS L5LlIarvey (1990)]: 

ft > - 1 . (92 _ Pi < - 1 F 1 ft ft < 1 

fcJSn. £□£ 4-, -0.8 R fi2 = - 0.3, ^HSfc^^ISlW! 5 p* ft - 0.7 £ 
pi = 0.4, '£,’ It 'F i§ Y- ® o 

y,’ ftjy ( -i ft.V»- 2 =ft|(l “ft ft) + £i(-c, • ftft -1 - ftft- 2 * + e, 
sZ 

y. = /3 0 (1 - ft - ft) + /?,!, + e, , £ — 3,4 , ••• , n (12.36) 

*n HUB iff ft f0p 2 WfK, @e#ffi«SJflsfflOLSft 

M-ajat^Sc ft fo ft. sinw^*ttTt'b-in= ws# 

-ft. sin^w^JffloLsfra^^ a, : MiiFffiMiaaTRttftfOft, 

a, 3t m,-i , u, .2 E (9 , r=3,-”,n 

mis, $UnWMfi l ftfi2*K8p, FI ft **)#$&/§«$*= jiiJW±ir' 
-#pm«GLsttH-®o sa^sinii?ijT^7c«»«ft, m 

: i',j "= x tJ - (8, - ft.r,- 2 .,( t >2) „ 

S'$AFn«^§$tt 

?,= i(l + ft)[(l-ft) 2 -pll/(l-ft)t l/2 ft 
.T 2 = Q-^) |/2 ft- !ft(l-ft)'^/(l-ft)U : 

aw *,« * 2 ^sd* f = snftiffMat^ 

ffi£, #AtS£f7W«jl«;fr;IiP3? 

Mm®, 
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i++& *f & & &■ nff /^*2.* 




12.4 
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MZ&o 1SffiKtfmflir#M«iS;ff& ! 

y, = P 0 + A-r. + »t. ? = 1.2,--- (12.37) 

* + . «, SftAR(l>ttS 02.26), JEM* 11.3 5#MW, 

3$#* ftX, &-&&&, BP I (1) Km*#, it# 
(12.37) *« i«,i IltftISM 
0* «, W #£1116*0* fa X 

±3h rfS^ffi^^E#^ig»i 

Ay = /3|A^, + A« ( , /-2, •■•, n (12.38) 

5P^ SP^Hi^e^Aw,, Ifi 

WfflOUS^fSH-A 02.38) j% Sft-ifr}-, «fl** r#-***. 

T'UMffift: ^ (12.38) fajS 

02,37) g^isjw, (12.38) teg 0Ls#«^fw r stittt 


9112.6 

££410.2 *, ^(n(ii+T-^^3 SH**J + . iiH-ftlft^ft#* 
*ftfcjfefc*&#ft [*** (io.i5)0 + **$££*t*e 

<3')3 , 4?-S'J p =0.530 (0.123), = 

*»*..& (Hi# /3,, inf fade/, «6t#f-it#.^-f^-|S-AR(l)^?HS^^« 
1, ***«-&, ffJj p = 0.068 (0.145), Bit, * •& £ £ J>] * £ e ££• 
JL*R>Hlfr7tf? , l*l*-. [&*h 13 @,*7-+4M£fr, m/^st 

*•*, !(€)$.* c ] 


jHiasflJS* ii#+»*mw#. ^rfi^-satT^^Wfeisstkfsis 

*n, fifiiy±iAj§s^a tr»i*7*ai*£c mu 

•mm is 


fffltSJB OLSftit-^fcS-46, fj'+ii+E^Jl (12.14) tttpUfi p = 

.k.3TO 

ft 17 » *+M&j»J <M! &+(#&*; to#** V 


(S)fl 12.4^ 



o. 92 „ 2. tit' &v 


12.5 ft OLS ft 


st^ffioLs^fsi+gna, mis 

£**£*'««, wttftflftiff 

0LS#fc1s*T*W. * -. »#$tt 

4:S#ffl«'K. FGLS&-&ffl$#*±, MSfti ftfl- 

&T = ^- .. M^ftS/DFGLSWttJSL'K, 

J5rE*. if# OLS 

tti+ftW^Jt^EaSl •* = 

*Ttt*m±rt#, (i2.4), -t'*-^f§j#iHijagi?e 

WOLS^¥tti+trKi^g, ffia>MI3W«*a(toR(l)it?l. aflurm 
fRg^JdSfliif-fRSJC ^ T, 

It-6tifRJ®ftT, E til (H&TAR(1)«3!! flip) *-£«•,= WaMI'fKSfBtftte 
ftfffBWo 

(Davidson and MacKinnon, 1993) 

iifi, m'lRfriR-MBi* 

mute , oi.s sswaMniteffiK. 

«(iiafi^ri'jjttaj5rfe9Rai s ttasit cw,Edridge, m9) c %mT 

y, ' A + /3|.r„ (-•••! jfijj-,* + U,, t- 1,2,'-', H (12.39) 

afnf^oLsisita'ti. -fWMis, a 


*,l - ^0 + 5 2 J-,2 + ••• + 4'rt + r i 

r, , D.l5.r, 2 , r a , ••-, 

ap-&, sriitiiEK, Ol^feitM 


(12.40) 


Avar(/5,) = [X)F(r;>] 2 Var(2G«r) 

f - J (I 

r\ \a-r /Ul \ ***]*«!*«. T*il#W 
*s* OLS**?iiS (NMMTKi) Wc ®ftl 

TS-5'^riift., Avar (/?,) W :&Sift231 ^ .? a t #ff a, 2- l B J fft ffl 

&RS.h> 

siist, ftSffitfcWfcttT, mx 
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a? & it* . 


& « 51! A 




39? 


at/ffcift MMc 

(Newey and West, 1987) 6<j 

(Wooldridge. 1989) ;iH HJJ T Avar ( 0 ) nj IK ffi & 7 W W j& SS ft] VI fe if. -0- 
"s<;( 1 !'5)"*/K.iI#fKl ( fH 4'IE (ft fft ) OLStirtHx, A 3 M 7 ffl OLS fit if A 
(12.39) 4* r, H/KjiiTK ffiWr ft 0 iHlti'U W 

9%n.-. 


x 


Z *,2'* 


/3 > 


(12.41) 




A* 


j> AT l 2^>J u - h/(g -I 1) j ( S, “A,-r. ) 


(12.42) 


(?. = r,a,, t = 1 ,2 , •••, // 

«#•##*****•**>:« 

iftwifflA. aa 02.42) -BAfnw rtj.w 

#5!Jffl?c—[serial correlation (SC.) -robust standard errorj A 

£ 

set/),) = [".sefAr/tfJ-VP (12.43) 

ttl®: A, WiitfW OLStftftttMtttl *, 

h, mtm&vj. t w^FAifio a tfutfe-Kiaj 

fo t ifciiU., 

TfiAm^A^TA V ^g l ihf 

* -- i]A *- 1>A-, (12.44) 


S s -2J( 

t* «. n 

v - ^_,4?+(4/3)(^ j «/ 5 i-i) + (2' / 3)(^ j 4^ ! .. 2 ) (12.45) 

i - I r -: i‘l 

A.a, #*8*. WttTF*H«9fc. A (12.42) t 

»*« [i-A/ («+i)] oasAtt^tt ; 

(Newey and West, 1987) T j*--A c ] Kff3 pAO, 

ffi.fi ASAPAttfSliSA (12.43) 

A (12.43) + »»®igx*ft*^Att£2rii£i&ttW e SD^ 

AfHAJSA (12.42) iPAA (12.43) 8t3E)*T«fna®8® 

vmaw#aw#^-i8i«ttfe®«T (a#s*swiw«)c 

A (12.43) ^Wfe(?fti5l@f«c«e?iaife*fi7ft1l®!!6K), t 

»iisr. sqssi 

g WISE? RST *■£?#* 

fttSfi--i£i8K, A (12.43) xtfflsffi*Wf??'J*0A®A^Ei6#«t« tw 

* 12 * i n :*;$■*•}&&f ft & >i m-X •& r? ir & ^487 
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(12.42) I’Wtfflifflxw 
IB7, iM—t&.'btt g. fctSDg=isK* = 2. *ffA£« 

ffi, (tfcju, = 

$fcj& g - 12 12 24). (Newey and West. 1987) jti£&4 ( n / 

a tttiL; &*-#zAmiW » ,/4 M8#»^„ Newey- 
WestaKftjEMSTf-iSg^^S^EvJews®^* Ir « = 50 (S*f 

M« = 3» <« 1/4 (ftK«*P 

g = 2 a ) 

TSSflJStefc&Si it**. 

-4MSW h, TWA&£*)Sffi 

(i) fflOI.Stti-f-A@(12.39), 4i®j ,, se( / ? 1 )", rfffiOLSS# u, : /- 
1 , ••• . n I 5 

(u) aiiits&tfe 02.41) i\nmm \r,--i-\, -, w », 

<J,= f,a, (Xt^-T' «) = 

(iii) *J+#i££Mg, *0^ (12.42) tWfH+gco 

(iv) ifgiC (12.43) 4 J &5se(^ l ), 

aus®*#, 

$ji®ig* 0 a^HA, 4l®rta(, ?'J4§AWo 

s, ms \u,i -fi^sawisiirwoLstsamwsc- 

*0 as-, #*■ 

swa* {gd®i£ft “/i>”, Asi^iooaff^it), 

iic m~, ( 12 . 42 ) ^Mgf^uiis». sc-aattfe 

g«i, *msx£. 

jS^-I^KE, M£fcHia 

rittffyjffi*#, ols unit'bftA&mzT, 

OLS#«IET#*iS£Hj/f?iJ4S^g. *«££**SSW, 

Eism^ *5£#a 
hw&f«, oLsfeit^w sc-«»«:***£&** jh 
AST. 3 
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M 12.7 

1*1 12.2+, ^tiiS-4- 8 ^ AR(l)#?'H0£t# £•&., 4g-& 

flp'Mf'i -f ^ S|5# , &Mog( usgnp) ,log( prgnp)f a " -f-£H±&t !fa¥L%\ 

£*, 

OLSfei)-{i4. ft --- -0.212 3, fcft#] OI.S 
#£«=!. “se(ft)" =0-040 2 5 032 8c JfJift® 

g = 2tt LAA. (12.45)"!. 4?^ c =-0.000 805 c -fjfc, SC-##*— 

: se(ft) = [(0.040 2/0.032 8) : ] 70.000 805a*0.042 6 C t 
£,g<Kr4.. iiA'Uit‘}±fc-.'lLi*?-tbi£.f ¥} OLS #;£•**«#*.- *.= t 

&ii-i&**]£- 4.98, fttZ-ttiWii 

4X,Mi#l¥L, ft COl^lt'iA-0.111 1. #>£«;$ 0.044 6 : 0 

4t, FGLS it OLS feif O-fLii-ii-T&, -f 4.410 #3 ® tf-IK. £ 
FAic -tt-if, OLSfr FGLStelflitf IS'J^ 


i+**fe&£tfgta, Jiwsuftnm.. #*«»*#* 

[EWooldridf?e( 1991b, 1995), Davidson fQ MacKinnon (1993) &}j7 

Sre] 


12.6 


£3?8#, >f-7r^ 

-es^^sia^ m*S3R^-sc, €#« 

# 0 

grtlSJSftajEBifMItfec G&fl&JtfyuislB*. x^#7r«atT^ 

BE&#JiLW OLS &!+*&$£ TS.r-TS.5' F&#riS£«lW, mm 

xiatf, issts.2'# 

US TS.5'# 


•r 12 # at M/f ?<s & <!* # & & *j # x & * * m 


kS8s1 





£ci+ M 


frWntiffi&WH + MWXftBi, *#«*** OLSfli 

iii£lsil®*«itt«f*5W-IK€ (&JS 10.l) fn-SS1£0r3S*Mlg£ (Sll 

11.1) #as* e 

its.2^, siin^t&TiinBMSgiiriSLteoLsfe;*^, 
at, ftffi£TS.1\ TS.2', TS.3'ffi TS.5'F, 4 -: 

Bit, 




■aviKffl. m^sfSJLA 1 ?;, wttjt*#* n -. 

*&&ti { yyffl:5£ 0 ^aTJ¥?'j«3€i»Sjj:, ^rw&e^Tr^T, 

S&". ^tSTiiWfflT^lfc-iSU^^te&Wtfe 


a,-- = 5 * = o o * 7 f£Ft£i+tt-ffinjfCS 

«?fp*B*«—*«, iv f ; (ttfMtft 

8.3i?wwhite^ssi ffia^jfef^diTw turn,-, mt iv 

&%%$]#. u,*!£9tTtt-Jf£ ({fl U, fiffTi'ffflX-M). W4 8WU 

{£ffl#7r-#-m@^^9Eitttu jtiftffiinttft* -mik 

(weighted least squares), It® 8.4 T) 5S If-.. Hi |a] 17 I 1 ) W iff, T 61 111 (Z ft 4' — ^ 


J,O0 


&l 12.8 #Sl«WSf7fT«lgi ft 

return, - /3 # +• /?, return, - [ + «, 


(12.47) 


• 3 ®' , ^ssrw^**a • •>+•* a »r # ^fc , we.M?>* 




EMH j 6 # j3,-0, NYSE. RAW t ftBf , # in # 

SJ T »! - 689 #<Ki r, - 1.55, £ it =f+*.#*&•#‘F , ;£ 7f Tt # (ft is. # ft # # 
&EMH., <*j F.Mt NS sfc , & it •£ SI »| fi] ft ft ,£•, ^ ii # £. ft, '£ 

£ f-T- _L, # ;r ft ft *F # # ik £ # f& 

OLS $, 35" # rf/urn..,^ ® fi : 

flj = 4.66 - 1.104 return,. , - residual. 

(0.43X0.20 l j (12.48) 

n r- 689, R- = 0.042 

return,. ,ft ? & if ft A. ft - 5.5, * & ft $ 7 # 7F JL ft & -ft .-, 0 ft re¬ 

turn, ,ft *.£fc,&g ft, -iUn*iJl7—#7f4£ftftTfc : £ tfTftftjfc jt$ ft, 12. 

A.*. «*!;&.= i4#. Afl7*&7».?4riliflf5£# 

i± i ft & .& c 


HS12.5ET 02.47) ifJiHftlfftltft’ 


0!)g^##^r 


.r, fimffiilS, ffl&, i»sZ (12.46) 


V, “ £() * 01*1 + «( 

amn ols ti h-** blue,-, ntn 

.stJi^varU.ziAinsM. S'l'tKi f»» 1'^se. ep{£ 

ZZ *&«*«, »*-*a®n/86li(*4fe*-SaSS8 6 Attft 

(Engle, 1982) £«.• il£MiS5£ (i^WZjijUf) /_&&*£«, 

J5teftgHl7MiBMS00fctt*#* (autoregressive condi¬ 
tional hetcroskedasticity, ARCH) fUM 0 — 191'ARCH ^S;fl 

E( u ] 1 u, _ t , u,- 2 .•••)= E( X I U,- i) = O 0 + a, u;_ , (12.49) 

40J £&M. #ff]JS#7t£lU Z 7EU, , 

« 1 _ 1 ,«,. 2l -)=o, BP«£J*?iJ*«&0t «, &(7;7M&)£ftIE 

E)'J, a„>0 JL «,>0 7^^* 

S#ltS#3j,iS7 3 


inz » 


w w /* y; w m +1» * >'bis jt j* * jt 


13H5 







(12.49) 


u] - <? 0 + a, i<; , + z) (12.50) 

($z *, ,, «, 2 , -) 

v t ^?-~ a n a t uf- 1 , v, ~4' S It £ T" it i W u, 65 c ) A'® (12.50) #®3KIS 

$ *7 iW-Xfi 0O»M (HjtfcW^ARCH)^ at^iM?-St4MS fl ,< 

l, ft#JSLWAR(D-# 0 inMa,>0. i (JEW) 

X, EPffi « f X^XXimffiXiiX 

st (12.50) ^ous-#M»pfif.? 

3**4 0I.S3«*BLUE. rfijil, BP ft «, XSIE&^W, 

ftflltilftit. las-ftt OLS+fc&&i+a£te& TS.l'-TS.S"^®#^# 

ill % OLS ft ARCH jfe ft r il'i ?$ *T fcfc S a * «J ft ®. S fl] * ft X if K X 

ARCH J&*5:W#2r£0&? 35 

-, *<ntfsTl£#5U, W -Sett (fc*£Xtttt) feifffi, ttbOLSttit 

ft£#fjfi5* e mm (12.50) K!J[]Kft/M:*ffis(iBl«5R(iia#ffiif-{fto 

«#tt&^Bt#i8;fc«X*&ft;fr:*titt&tf Ktt, Sfc*ft?Fi&:8F'£M 

fe^sc, aiitfjwttsxitt&ttia# d*tt 

u; i) i, M 

&3j£^ft£lfr2S£*XSS£atti5jS, tfrW ARCH*a££»ttg& 

w&+3g*®ms= 

* f , X 

E(^,1 z ,~y, I- -I - 1 ' >V - 2 ’ •' • > = £o + l 2 ! A + ft.V/-i + ft A -» 

asts*^ v fns tt —jw amasses t&&raja*.- -ffittssssfiys 

Var (y, I *,.*-,► z,. t . y, ,. •••) XSfi. St if ftffl&S& 11 * Wife tt SP 

#, ARCH®Us 

Var(_v, I z, ,y,- i, z, \ .y, -i< % ' % ) ~ Var( u, [ z ,, y, . s , z, -i, y, _ 2 . •“ ) 

^ «[) f «1«?-1 

itOi ^ft.u^y, E( >’, I z ,, >,_). z, |,.v,.i,-) c SH 11 #$ff] T ASSJ, ARCH 

WihSE#^#*ie ols «--sett, 

S»*3u&BSc (»J^j'/fc-ffJ5tffffpr«^i»#^MfP*Wi&ii f J,i?iiARCH^ 

as nBo) 

in ^ ft At .ARCH Bollerslev, Chou, Kroner 

(1992)ftl Bollerslev.Engle fO Nelson ( 1994), 1)1 #SJ M ifitt IS &„ 


#J12.9 &^l£Mtt ARCH 

■ it ± 8 Jf 9 * ■$ iit: SCtJE.r* 



»J>X/H^(12.50) AKCH *#*.# **#£; *>*4UJ >+ X- K (12.47) 
+ OLS «, £ . ft ft *2 ) -?- *,« & flfc -6 fi ] *t J? ^ ^ £ + * « a jfe , ft $j 

ii' ~ 2.95 + 0.337fi*_, •- residual, 

(0.44) (0.036) (12.51) 

n -■ 688, ft 2 -0.114 

a].,Vj t &*t**.-F9, ARCH, 4 & ff] *ft * & ift— 

5 *K OLS#.!.#* , -fa OLS «, M *- ^ 

4p T' Ml I: ftl ik ft (H 5 EMH £ — & ft ).. -f*fc a, *+ ft, - j ft 13 ft ft S'j p, /, = 
0.038. 


ri: 0 !UfS(s^. aiims#® 

m. sjfn.a&wwffiFH wtn 12.5 

D'liiwiff, 

I'H] Ff fl] 4> W & tt a * E tt tt tfc ft ~h 

«i 2 . 2 T*fneay.iRPf, m 

%%.*$£» [.airs (12.32);, 

+ it#, 

®ffm«ma-:ire ( 12 . 32 ) 

Sfcc 

-'NWfc-AtttRWi 

MS y, ■- ■?„ H 0, r., 4 -•• 4 fi h r, k + u, 

h, = \' r h,v, (12.52) 

T.’, - pv, , I- f*, , | jO | < 1 

X ftM-Stfmi'ab #£fc-fcTe, ft, iff h, fix.W-l'Sifce 

a# u,: -%&% a], E.sff?!i^+i^ 64 c mat, sv 

Var( «,) = <?; >j ; 

sw, a\ = a\/(i-p 1 ), n v l = u l /./h..&m-&m, aM-'ha&WAn 
(Dm®- ant, m&iftxjh-n 

► 3S7 


S? 12 9 ftf Is: # vj S3 ;&+ fr*r/f #J 4B x fa * ?; # 







V,/V k, =- /?(,(! A/ A; ) + (-C lX / /T l ) + -•• + ft(x,*/ V ' /fj) + v, 

(12.53; 

#ar(i)i> ijc/h, 

--*&&. /»,—co •$ pw itst 

(12.52) c 

h,o 8.4 vmMinix. 

12.3 inwittARu )***£« -e* 

#ff*»AR{l)ff GLS 

(i) fflOLSffiifJt (12.52) Xfcim&c. 

(H) «uw (a,) n.r„, -. .r rt uextj-,. 5 ft wi'W, mm&&, 

(iii) $ Hi A, ffltt 6fH: >!, = e-xp (£,)r 

(iv) %}mi±£nMW< FiflEW 

JTU 

h , 1/3 j», =• A,' 1 T?o + f?,A , ‘^x,, + ••• + (3/ , 1/3 x ( * + Ie (12.54), 
affieiffM 0r*i S& CO sE pw 


► /Jx ^ 


Rfnwffe r^2Ei?ijEi«s!tft f j«iwjf?!iffl^s-fi5?Ri« u 

», £££'>;& -&M r ) -»*#, 

m k, is-e«iti#^.ii?a-tST£W^s. ii, 

E#*tt * 

u,., - is a ^®0!/a7c Ammm 

A 0 !H j/c V& ; w - ft * W & m 1 :1 . «fn ^nu tt ffl - ¥f wr W (1LS m 0 

—fi#rtf Jrtt—*« uear(i)0?ij*b£, 

^a*»#s*a - itKa**-?*: na^MA 




ft ols ft- h • * fj m< n m w *■ jkl w & & m i \- * a? ft 

mw ols ***■*>*««.* «* 

IslH&ff=ti*fflW£rt3fcfQl5#r« s (Ntwcy and West. 1987) H 1, W77ft ; 

£ ft W PI iS&tt&Sifc H * -11 - -t ft * & * ft W ft W , 

m.m, warns# 

fcffl. fc iE***. £3fS&£-#g']ft0T 

%±mT$mmwt%- —#4£^w#jiratt*«**«* archws 


:& 4£ 


(arch) 

-Qm-xmi&n 

Wft^-UsE# (CO) ft if 
(DW) gfeil-flt 
*Ift GLS (FGLS) 


$*SH&»rS (PW) ftil 


n m. 


12.1 + OLS#®iS 

iuftTfgft$ 0Ls^«i^^ftaft Di 5? 

i2.3 s#i io.6^'. mnmrr -'t'ftK&m *««jgs& 

•-*?: 

(ii) SMst (10.23) w OGS # 09 Pie ol. M 

/>•• -0.068# scCp) =0.240 0 ffcXt w, 

(iii) ft#*****#. 

►3S9 


* 12 m Pi ■•*? j* *i as ® + w .* h ^ * f® -e yr it 





12.4 “in*|El0£«!K!«£fea'ARCH, *£fn-5t£tf 
*11+0 £Wc” 

12.5 (i) 10.11 OLS^Xlifft^W 

Pl!nf&Jfl/)-0.841flIse (p) =0.053, OL3 H ft ^ '! 

(u) ois, MRas^fh Hz 

tofttenmi-! 

1 2.6 smi 2 .»*, mv&mrjfm (12.47) 

a®, ia [-1 a] saifwfe 

S«: 


return t = 0.180 + 0.059 return, _ , 

(0.081) (0.038) 

[0.085) [0.069] 

n -- 689. R 2 - 0.003 5. R 2 = 0.002 0 
I SEH-tt*] return, , (KlSS'ft Wftf) »fl ? 


i+£m3]ffi 
12.7 1 EW 11.6 + , 


A«ft, = 7o + (5 0 Apf, + + S 2 ^pe,. 2 + «, 

*JfB FERT1L3.RAW AR(l)ff?!lffi^ 0 

12.8 (i) flJM WAGEPRC. RAW + Wife®, ft rf ^ ffi 11.5 4 1 W ft' 

fSfg«S 0 ffldftst (12.14) *t&&AR(l)**U§£o 

(iO #rWft«f«WW 

(ni) M&ftW COJjc/li 'M&gf 

aWTSTSe) ftil'f'JW LRPft 5%W/Ka±^§Eit±#^ 1 W“4? 

406' 12.9 (i) 11.13 W (i) ap^“, ftftit r#ifMflQig& 

+ ( 1 ) 

ftA-g. 

12.10 (i) fijffl NYSE.RAW tWSfefE'ftif'^g (12.48), $■ h, £/* 

i*1"ft@ftW?Ei-6"{t (&#ft‘^Wfti-H£)u MftW? 

(..) ffij: (12.48) return',. ,, & £ S it # J£l £ ffl! h, , ** A, 

(Mi) fijtf (ii) SB4H9PJW ft ft it-ft (12.47). 

(#4:8.4 + #0, Wftitft-tjtf® (11.16) 

a- K = 

(iv) SE«I9 WlSftifftft (12.47), (12.51) ^ftiiiUMW 
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et&ftV&i!!, ■ it-M/2 #■ t+: 4f R® & 






ARCH#S*ffl 6, c (iii) 

12.11 %-&M 10.6 4 T WiiPt- Fair SH. R 5Eft . HHIA-AMI R±j£ft 

ftffl. 

3L 

(i) fi demwins (1(1.23) ^tfjdemvoie, 

Oi) fl*****#*? i? 

(iii) c/fWTi-(ni>0.5, ^StnTW^WEi^: 

ffijw, m&, &TZ2o#.m$*. #$&'>#.&& 

(iv) Aoa»s$a:*i996 ^&<j®c sfi»3£#«i[»ia*is#»rrfBft 
#£A, *£!, £#«2£J£r, 

a? 

(v,) *.4i (i) + t §B+ia*r 

12.L2 (i) £3® 10.13*, ftfiHt7Sf^fcfn^jeEiRA£l3]W 
- ft ffi #- W * * 0 ft & & * g + W AR ( 1 ) JT- *'J ffl £ ( ffl 
COMSUMP. RAW) c 

(io s^an.u*, ft& 

!S*ftl6#j5r#., 


se i 2 * w .‘f >*u f®7 ifc ^ P7 fit #c fc * ,5 # 


►J97 








407 


-M 9 £MMfctDi 1,2 mmmg- 

ftW»?l!^#ffift0jgii!iffi*>t> 1 ^iSiJi|#i 

Mo % 14 

3f5 15,16 WM;Srt£fcff$Sfijf5Iffi 0 £H 15 

& /h - m a nr m r ^ & @ ^ ¥ m .a ji ft it & n js m m m m * nrsft & 

i6$SSitifciW-^So 

%m&Mm*&#mm&\iEir&o $ is 

£37 


rmisc. 


304 t. . 

r «£******* • i't *«* **■*■»* .- «■*.?«,* 





m m m m ® & m ^, n 


m%.#w **. mv&tE^*-'\'m*ni'mTo 

^ 9t #T Sjfl’l&iirifc — S'^?[4iL/'R'a‘SlS®( independently pooled 
cross section), £:i:ftft^fl'J£..(££$'f.Bft|W]JA — ft A & 

&£&'umvu&m£j%Mc 

«*#£*» iliElUSWftmttft-- 

k#u¥* 0 

m 7 ft ft in w % m ft & m. m m ffi %.%. s, 

ffiSWffl#ta»Itg#a®S!j^(apji.Ma#)^S|3l»*(identically distribut¬ 
ed) 

a$ e sff]^#ffsi,asi^±.s ^-§^^^wr°is,g|3i3Ts^x[i]!ij^s 

+ ft 13.1IT ft.® 


ST M .* ^i#fdr4j(Betr ( a^., 


>395 






>i-ft *»5U»ii (panel daia)*s e H S % « M Sf ft H-i IkJ ff ?j « W 

&.fi#-SS3SAii#*|Hj+ll!k:fc&£ffiSM -#iMX 

ft IttllUSfiK longitudinal data)-S'S-T- [5] St 19 ® £S ( sEii£ I?1 SISw ) tU 

mm -»Afc*w*F 0 m« r.jt. 

fflAn.$Jfi#£Ai990¥XS?i|fcA&IB 
tf-tf] I5R}«pfl**Mfb- 1985 I'-Jli 
1990 WM-fA 

muftmmfmm&ftwmmtoiTiz* & 13 . 317 , 13 . 4 u« 13 . 5 mj 

w&tif ft® ’A 14 * 

AfcHt.ft ft] , 


13.1 


12 ft —#A — 1' WXS ^ flij A □ 5 (current populat.on survey, CPS) , ft A 

IIWSCi£l#WttMS-l!>C,$&,##£?)* 1978—1985 ^ ifi « £{ ffi M CPS78- 

85.RAW c 

MafiJiS-SWc 

a mn. ah 
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• Tf***-:** 1 *, *5tt*5.A 




sc# 1972-1984 

» ^ it pg Ha ^ w, bt w ia » a • • ra ® „ 


^'1 13.1 *|H|&18i&fjlg*£«¥ 

FERT1L1. RAW t # -ft# 4 , 4lit -f A & (Sander, 1994) f-f\ Jfl tfi * 4 -f R 
ft 4 ■£. ft '£» (National Opinion Research Center) 1972—1984 41°1 ( 1972 4 

40 4 1984 4)*$«.4*k£&iH5(Gfneral Social Survey),- -fcflHifl * t «$Ht# 

4-fiHf —#~4:fe4:£lt4-&&#(440tf «4U 

*fj#4**#**A£#f *#■#,**.#* J6 

£ at rtf 4-4 4, E .16 4 13.1 && ■_, 

|.4ft 1972 4 c 4A&X*** 80 

,&Tg. 4J4, 1982 4# &4tft4#41£##f,4&44&ti)£4£iKi-fr 
l»LT,1982 44 1972 4ft3 It ,-#i?44«) ft if 3.52 4* t 4it *.# 
>•3 445*4= *£~4fc*.*4*:£ft4Mtl|\4#4*feH*4£,.si 
1982 44 100 1972 4 °T tttf-te-k ■}'if t*i 52 4'M« = 0j) 

4**4 0 4 **#* f ******* ± If *T* 
U972 4tf4#>#f 4*ft? 12.2, * 1984 4^ 13.3,). v 82 4 _ v 84 

StM 1982 44 1984 4 i£ f Hie, 

To ;'i#4i£& eJ’Jh ,R-444 0.101 9,4-Aft # th F 61 ,,, - 5.87 4 

p 4. = 0 c 

4iL44ll4#4£4^.. 44fe4# 
F£^'ft'%T,100 100 4 ft 4ft , 

4f 441-S-S-ft 51 4:0.128(4) =0.512c 4#*t± *#**)« 1ft .-. (-4 

*tt*Mfr.&£4* = 46 it., fj 7 *44*,*. ?filsi-i(fjLit4'«c) 

**£*#■**£lie 

44AtJ£*4i"I« a £ ?pft*ft£ ft 

i£l±4 4 OLS$l*t£ 13.1 g **(£,te4i£ 

*<**)«£,ifclfetftb Bneusch-Pagan&tfra (44 White«,tt4i£4#*M* 
&,*•■+ft kids A*ftJ!lfS£*,)**t*'l'4*S 

I'l*. 4 8.4 fft4)fiftt,€^fc4 

jE&$irftS'Jft4I(8.32)ft4, 


£8 ft ft i3.i tf, 4Aft#4*ftft ft ,w sr iy.* jg, - 3 

*Afe**tfc-=64J» Nfttft 4#ft-4«4,f4Wft°5? 


it n m & *j & * #, &. 


*#*>j st t§ -// .* 


► J97 


falg 13.106? 




ill 


gf'SfMMftSSI-at»S4 r^fiSo T-^«*£tff8*!lI«.fntt 

»]*g#0£«)£•§& 1978—1985 ^flMSfto 

Mj!y Mf; *•* •'♦’**; *♦!; CjM; *' 4 MjJ »; *J?}2; ♦; X < v !;Kv £ • $ • C M\y Mi v M ♦ **• M v Mi ♦MvM' Mi M' Mi • MvM K* Ms**' S lV* \* M !' Mi i*Mi i**' »; M 

*13.1 fi*±W9t)9ilSS* 


H $*:*«£& 


e$# 

** 


educ 

-0.128 

0.018 

age 

0.532 

0.138 

age 2 

-0.005 8 

0.001 6 

black 

1.076 

0.174 

eayt 

0.217 

0.133 

rorihten 

0.363 

0.121 

wnt 

0.198 

0.167 

farm 

-0.053 

0.147 

oth rural 

-0.163 

0.175 

town 

0.084 

0.124 

5 mcity 

0-212 

0.160 

y74 

0.268 

0.173 

y76 

-0.097 

-0.L79 

^78 

-0.069 

-0.L82 

y80 

-0.071 

-0.183 

;y82 

- 0.522 

0.172 

^84 

-0.545 

0.175 


-7.742 

3.052 

a = 1 129 



R J = 0.129 5 



R 2 = 0.116 2 




}QO W.. . 

********* • 




m 13.2 

*§■><£ 1978 * (£*) *> 1985 *«-*3l4“*t* (if) 3*1 i*ti 

#^.J.tfxfif) A 


log( wage) - ft + (f 0 .y85 + /3[ edut + ft.v85-e<lj(c + ji 1 e.rper + fcexper 2 
+ ft union + ft female + d$y#5-female + « (13.1) 

It anion (i*) £-*li*l* 
*; ■festtfff 1. 5l'JfF-fO« ** y85 

&£■£•; -ip*, ft. *1(1 ft & 1985 1, -*eft.ft ij 1978 * ttfff 0 = M- 

1978 *^#ft f # 550 *4 1985 *fl’J 0} 534 «-aA, 

1978 *W#JE£ ft, ft 1985 * ft + ft, 1978 *tf*tfa«. 

A ft . ft 1985 BJft.4. (3,^,0 Sit, ft A-t* $> £ —*#1*^® 

ft. ftii 7*tf Bt ft £,££ T ft 4 $!£ = *£, 1? ft-*t#fcx t ft S'] * 
1978 * A ft; £ 1985 *£ft+ft 3 i&ii&ftH,,: £ 5 =0 4tft&-4H± 
iWi 7 

*H t r ft>0 a (li IT] ft**# if ft la ft--i#-*vi.) = *f£ 

(13.1) 

”6 = 

Avx&lL (ft^sf) = 0 #.« ft x f T «-ft. 0 ifi # Jfc ft if *>, 

«p&, 

1978 *£iL&*:i:i-f, i£ ft * £ *Un 1985 *xf 1978 

(#■]« 1997 -f^sSftft* 

107.6/65.2^1.65 = ) 5 ft 1.65 * ft* A£ 1985 x *4.* # *4 , * 
*»*«!& 1985 *£#, Hffittxf 

if) ^ASS*. JM-*#*, * 

ftif^tf, **■# ■**£&** >85 0 t9 7 **]&,£, * P85 ft 1985 * 
{*>*fflCPI-fe*t*1.65)o ft^ftl985 *#*t# «/w«f 
ft* 

!og( ica^t,/P85) = log( zuage, ) - log(P85) 

ft + . IS], ft log (P85) #ftfs ft 4$, 0 it log (P85) 

#*S.4t$J 1985 4tfAffi*JlU (*»*. it*ft, s+iftiiEtfA, -ft** 
i4*##Tt«*ftX = ) £*-***, * T^f£*tfaft*ft 
jMft*ir«*.47;£#«*'fc, ^un*#***®*, ( 13 . 1 ) tft-gftxf 

1978 **» 1985 W4fE , ap***! «3Uf 

*£ iff-if J.3lx-**AfR3E*j€**« = 
ft-ifc&lnffl ftftlfr'li-ir.ftft Si£.:ti<. df-f, 

no* <* #*■*»* »•*»* i». «##»*/*(»*• * 




Atom 

(3$, i^^-S'h), &*#-f .fc *■&•&£ 

4ti*r — ■\'#\-$-teif / &-. 

I CPS78-85.RAW #5-&# 4U£ i+7ir4£X 

log( xl-age) — 0.459 + 0.118.y85 + 0.074 leduc +0.018 5.y85-«9«c 
(0.093X0.123) (0.006 7) (0,009 4) 

•(• 0.029 bejrper - 0.000 40 eu per 2 + 0.202 union 
(0.003 6) (0.000 08) (0.030) (13.2) 

- 0.3177emak + 0.085 v85 • female 
(0.037) (0.051) 

n = 1 084 .R 2 = 0.426,7? 2 = 0.422 

1978 4-^^f®4g.<*if^i(f 7.5%; 1985 4 #7 #t t ® & #7 % 9.35 % , *? $ 
i T 1.85 &-i+-£ ;% 0.018 5/0.009 4*»1.97, 

**ll*&ff*? 4 1978 *, + 

^'31.7% l f. >#. # V> te ifrt 27.2%)= 3l] 1985 *, log (wag?) JL %• A 
-0.317 + 0.085= -0.232= 0A, 4± *] i # * £ >k 1978 * fj 1985 
7 8.5 *1’3)-,£ = ££#,4]Jf ft f £4+-£.*(?:$ 1.67. i4£ a ££4e*i-7--l.« 

t*.4 5% *•*£*#*$ c 


(13.2) 'f>#*ffW»a$fi-%'y85W3tiLf^ffl, X# 

tuafr^fflna? -*<* i978 4£fn£-*xt 

1985 fix Win, s»7¥, SHflfilMM 

(Krueger, 1993) c ftMSihT Xfr ffe MW 13# . f6##JfS 

--*{£>!! 1984 * CPS#*, 1989CPS##, £ 

fiftt/ti, £i* 5 ^* 01 ?], ^ 1 / 3 - 1/2 

T'feBWttffl (JSLKnueger (1993) WtlWfi], 




sip7f. f—&# 

&5&M 

SE^jmwssRi xsrj-KMSSR ssr 

m zm 0 it*a#^ittM*»->^-- 5 P 7.4 

(,5L 8.2 1?) c 


- if * sr *■«•£ ? .0G(H;^K.* 






lli^SJlttfltttMftRlfHfflg (f t?T 

ift. EWTI r.mwt). ii4rtfBSA&«$|S5Jil&& 

imiPM&fiH&tt&'it, a-«-Aii]s.'iS>ya«M, ~4flmti2#, a* 

(«#fi74M 13.2 

aj*rtt*^W4W»!iSlfMEtt*. H#*## 

j*«ie»*#j 5, j^#g*8ft$ft*n*igja$*tt&xfKR. vmnm 

(##>n& 13 . 713 .m 


13.2 fij ?g i=r if 3 £ Mflfc E ft # #f 


«fc**lD*f JMTifr* *#*JR*tt£««rtl-lf : -1ir*Ac f-tfnSWI : 

-44ft*^*tt£*.;tar, 3~4i£* 

m 13.3 

4 K 4 * & £ •€• (Kiel and McClain, 1995) t 4 £ -% 6 s Ht &flUb 4c & X. 

ipft P*t, tein*-)®7 £ 4 # « & 4 4 

7*ii**i*4***$-#, **#*«* 

A *n ^ -fn w 4s 4 4, 

1978 44^4-^4^44^^. , 4 4 1981 4*6 

iT. 4S44-ft4«Aia# ; 4 44 1985 4444is. 

4, A-fn44Jffl i9784i*4t-8 1981 4-8 4tf;S-A#A*: 

it-#-:#-&)„ 

4791*, rfr£44ti-f 3 4X*a i*i, Ai/mitt *i£ c [is* 

4fl4£4-4it£*#a£jt£.g- (Kiel and McClain, 1995) *#, 1£.£44*J£ 

&4n-4Mifc±tf 1978 4* 

444444, 4-rpnV^ 44^4t444# c 

r444-4it(tiA£ 1981 4 #«#44i+-44 t ft 4tf 4* 
S: 

rprhe= Yq + Y\ marine + u (13.3) 

-ti.5 At, wrtiriw l, 5fl4-f n tf —4—tt** e £ 

KlELMCl.RAW4fciS44^#I, 14 

rprice = 101 307.5-30 688,27 nearin: 

(3 093.0) (5 827.71) 


* 13 * #* rtttC. m » « 4 -. «-*«**/*#*•>* 


Wfli 





n = 142. R 2 = 0.165 (13.4) 

+ *##&*.*£ JtffciP 

* awrfnr 

30 688.27 * 
(/ft 

-*$■ Jt /i ) .-. 

**#£., *# (13.4) 

g, *.$, 1978-f- *p]#«i®!/ 3, 4un 

ffii 


rpnYe — 82 517.23 - 18 824.37 marine 

(2 653.79) (5 827.71) (13.5) 

n = \19,R 1 = 0.082 

(82 517.23 **) ft 7 18 824.37 k /C,; *£&.-£« 

ft#-*, *£4fc^,ttft.£ffr9e.? **£-f*fJ 

marine #} %. #. 1978—1981 * W $ft, 1981 # Ml -f *5 J-# 4 # tt 1978 * 
#£*#.2 (30 688.27 18 824.37 *£), ty«.fe£JMr ££*£*£ 

nearac ^ 

$,= -30 688.27- ( - 18 824.37) = - 1 1 863.9 

(difference-in-differences estimator), 

<M r/>r)« 8li „, -- rprice s j. /,) - ( r price lit „ ~ rprice li>;r ) (13.6) 

iC.*. nr -ft*? fi /r ftUH «H4, S, 

A * *Jfc S « + *3 4-ffrft A$■ * B atffl _t Ml M fr „ 

% T&-& J, UlS-^-f$, 4Mn$*ili±®-*^*r, *.**«$*** 
« B ■*&, 5, Tiiitftft 

rprice — + S 0 y81 + ^ marine + o,>81 • marine + u (13.7) 

416' AM. toft K,s§ /?„#* 1978 # £ft, 

1978—1981 [Jfctt-T:*# (13.4) *-:*« (13.5), jq»4L9|# 

»J-fifc±*H*.£ftft#*«-r, A*&*«4-ft£it-sfJ|il,fc*l-t*|- s ] 

marine «!#.■&£, At*# £ft:PiKl dU! A A 46 £ fist A : *» ]*) 4UH £ 3$-#1 
(13.5) »P#.£l978 *, *i£*ffc*M±X#'tt.£'tft*tft-f*3!j 


^ - it #*«**■* <4 : *«;.**.* 




U7 


y8l‘nearinc 6, 

*<*{£,&*3fc.£#i4:lt&i& 8 7 

l?JH:*-tf-{£#•* = 

5T« (13.7) tf-fi-it'flUL& 13.2 (1) fJ = 


!R 13.2 

QSK; 

: rprice 



(1) 

(2) 

(3) 

**gi 

82 517.23 

89 116.54 

13 807.67 

(2 726.91) 

(2 406.05) 

(11 166.59) 

>•81 

18 790.29 

21 321.04 

13 928.48 

(4 050.07) 

(3 443.63) 

(2 798.75) 


- 18 824.37 

9 397.94 

3 780.34 

rtffdr?«tr 

(4 875.32) 

(4 812.22) 

(4 453.42) 

_-y81 • nearinc 

- 11 863.90 

-21 920.27 

- 14 177.93 

(7 456.65) 

(6 359.75) 

(4 987.27) 

£#.@SKl'S:» 

5E 

age . age 2 

£ ? $ 

MJ-t-® 

321 

321 

321 

R-Y-1T 

0. 174 

0.414 

D .660 


(13.4) (13.5) ft J'j tf — 4. #;{i 

« e £, ¥} ! #.*+*## -l.Sy.'StJJtt A-fH. •&£•&, fciiS'JS.ig 1 * 

■f 5%^>4^ (/> (1^0.057), 

(Kiel and McClain, 1995) & it ft Ml jUlltlk&frft 
t, a* e ir*,, 1981 

Jftfe £«$£.*#* THfe*» 1978 ftthf# £.£#7 jU>| ; 

HHti! «#**<, (ATi+ft, ^T-#-# 6.3 i7 n ) &.% (2) fit, AM*]- 
t*J £ teJ-iHl 4 £ (*i'3Si), sift**** tf--ft- 
HA, ySl'nearinc « fc* & All* , 
fc7££ (2) * (3) f]iL#t]7^X.i-WI 

si ft i4-£-i&iKl3£ 3> (sn^K J-7-^-X.it &) iJ&Sj a (for«i), 3H>] 4t ( rooms) 
t-j&fSlifc (baths)-, ijjfcftS'] y81 • marine ^ & fc if {t 4 ;£ 4 ft ft )2 #| 9t 

fl**#*Hi.*.4**. 4aft£«*F**JP'J' $ T: *, « r ***** 

*1,1* AiffKSAl^, * 4* «*•■*-.* 




-2.84-,t*.£* (3) JWW'l-'Ht* (1) ****** 

it t*.**-*****#), (3) ?1 nearinc >]'&■} 

*-**419] 7# (3) *]0| 

a ££ 13.2 t&fi’Mstfl 7 A 

■io *. -fife ffl ]<»g( price ) L =5. log( rprice ) ) £ «. ^ ^ « # S'] - i* i£ fe « If ^ t t & 

litf .****** 

log( price ) =-' ,? n I- n,, y8 1 + ; S, nearinc t- o , >‘81■ nearinc 4 u (13.8) 

«.£, [-•*»« 13.2, $ 

log ( price) fn T- If! log (rprtce) «UiUj ’ft y«l W & ft - ] «./f}F!tf**32M- 
;.'t£-3l*'Ht.*&-:ii 


!og( pi-ice) = 11 .29 -t 0.457 v81 - 0.540 nearinc -0.063.v81* nearinc 
(0.31) (0.45) (0.055) (0.083) 

n = 321 ,R 2 - 0.409 (13.9) 

k6 ,3%«<frfc 0 «-*», 4a*#WJ#l 

S.tBt. dt>.&13.2$ (3) #’]#Tnr (>i# t'ntat, (ana furfo^^ 
*t ft ^ yfcl • n«zmn- W ftft# £ * -0.132, * f % if * ^ ft ~ 

2.53, 

13,2%. 


3E§£ (natural experiment) (quasi- experiment) W c 

iHa***^*#--ft $7^ A., J" 

JB (control) ffifn —'MfciH>4S3;*$ft;* I fiWita (treatment) ifi , £ T' 
If^**** (true experiment), 

us g§, -'h£a*&$Wf!ir. 

KIMMMJOMffii EttiffiMtf.lffl, *ftJ5»#]R&, 

$ttew4taaic 

mmma, 

Bs n^d2%%2 n*8iwdr«i3ea, «fli« 

y — fi o + + /?! f/B + dl* dB + f>//jpr factors 
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jg0ff«<is*^ . it**?-*# 4*i6: 


(13.10) 



it*, 13.3 m#. 

4n£®fl*-S3rJttei3£, J, 8t££#*M#4H&i+tf: 

<?i = (.V:.b _ ,V:,a) _ ( V),i3 - j’i,.\) (13.11) 

it*. ?--* Ffe^/n*. 

sisinftTre (13.10) *igiinfl?P'£ ; M 

b+, tf.MoLsttii-ffiwfrflu 03.10 m 


M 13.4 

i5.jp. &%r-f-&$>&■& (Meyei, Viscusi and Durbin, MVD, 1995) #f£ 
— & £#xA4j5-&£x , & 1980 -£ 7 ,3 15 S 

4-0ft Ti 7 #■ i-ftXf-tfj*)^ It (cap on weekly earning):, 

itifilfctf i4^*«J&*tte*A.xA«ltt*'];M'$ , ’fo, lS'£#l£S>Utxx,A. 

@>fc. IfWAiAftAT^BJl, 
AS&xxAftATJtSiiL; &fl.fe$i|fcAXA£3U(i&*J|tff4fctf#«tt. 

* *), telD 

log(ti«rai ) (& 7? # i£ Hf fal rtf !t« ) — *.M.-fi-4 , itf.4.4'4' 

4“ afchnge A ligkearn ih Sj *HA.|S(i ^ 

#**o 

log(cltira£) = 1.126 + 0.007 7afchnge +T). 25hhighearn 
(0.031X0.044 7) (0.047) 

+ 0.191 afch nge • h ighearn (13.12) 

(0.069) 

n =5 626, K 2 “0.021 

Hitt, £, = 0,191 {t ~ 2.77), #*=fr$-f'lfcA.#«4titf*ft. ##.£x*f- 
Hi) 19%, ,z/cA^e ^ ^>»f 

(13.12) + £•&$:*-•&.*?#• 7 log (dural) $.*# 2.1%= i£^#4Un, 

0 #, 4 t & te ± itf /"* 

•fli, +fi|lflffl7 —-'H&.;k.tf #-#-, JH-)&#Si7-*££-ttf iii+*c 
MVDfl£^4^##£i**-i£*l'l£S'lx 

7&4S#, tojRjf^ibtfS, rtf'fei+^tf^'tf, #-*g«Sl3.I0 = 




9 z.f * 


>9 ft/-*** 




14Q5 




WB&W^HJrtita (jft**) T«a, **« 
JAWAS (13.10) oJffl3fefeH-iJSSi^ 


f3ff 13.2KF -AAS (13.12) f> highmrn ft % 4ft ,X & < ft. it t , ft #(M+A # # ? 


(Meyer, 1995 ) 


13.3 


zti'ks *«, Tiffin utnr*0i 

KlttA- «fl* 7 W¥«tt», $:£.*: r = 1 ft r =2, iiW^ 

*-&5ffl$|5«l = /-I Xf(aZ-faf¥W —¥= MSn, AftCRIME2. RAW 

££ 1982 ^?0 1987 ^ittJGfP (A & =tt ft!j A S') W&1S. Bitt/=1 

1982 A, ffi « = 2 jftfci-f- 1987-$ B 

4n^«ffli8 1987 -t crmrteMunem M PH B M % iU 

crjftrie — 128.28 — 4 . 16 unmn 
(20.76) 13.42) 
n - 46, R 2 -'0.033 

***a*ttaw, &£*?«**]*?*(*&' umm 

*i§/x i f±i£^ssfeit±ai : K : 

220 hub^s®°j sissy 

#9*#ff]tf*W, (AM Alt® 1982 A) Wfrmrte^fi 

# -£Mia*rrojM. a- * *^««ds#7c. r a 

.v, ( = ^d + M2, 1 Aa + 4 + “™. 2 = 1,2 (13.13) 

iS^A. Fifr, iff**,/2 f ** 
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SPftt-Tt&U - -.+ •*«****■*<*: W'-t-W.A 



21 


t = ! = 2 *f*-f1 W-tlfefflSSs Z^ffi i MS, iStfilfc 

ic Slit, ( = i«*E*ft, Ii = 2WlfSI 

a+ *r*£« 

S^*iii#>£fi5W= *5EIS-^J + , 

SJI a, «fiTl£ifl#y M MfcW?tSI*3M, 4Btl'sl±fIEWH*= (a, 

fiWT^/a-¥^«-fciT«fiTe^Biwfflinfs.) iiurffl «, &«#*«» 

& ( unobserved effect),- $f& + tilHf f fc a, Mjftfc-# @(fixed 

effecr). EU a, fcfl.J |SJ h*H£W , it (13.13) +W«S« 

ft*^ 306M«S«aSH^«;-i«3S!c ft-tHttaS#®! « r X## 

SSSIISStt (unobserved heterogeneity) (# A A It ft , rffil^'S, t$ 

m##ft. Sudt^Sf) (ft.t: 

-#Sf±h 

w„(idiosyncratic error) A^HtSE (time-varying) 

1982 ¥fn 1987 

crmrie,, - j3 0 + S 0 d&l, t /?, mra„ + a, + «„ (13.14) 

St. c/87^ft*1987¥WtffilS* e iA i S^HWWf, Scfnffia, 
#fS^m«JWrft-%©s!cWm[a^S4/>M: 'Efe^T^^SgTfTJElP^W. *M3} 

fD]Ii$fi9^SPfca*c «Sn«7R^T'Hfe8W*-K*^i(feJi#ffi, iij&ST 

«,2 += mtmaa^a 

^Sc (IF®. ftfljfnaW). A|5]«mx>j 

M.£J£ = &fir*|lfiSFfcSH#» = ttiT-WAAWlSB, 

IhJWjeh^, «, jnimssi t , 

ps. -#Brtg£s 

+±W 13.Itrjgfr«[«*#. »J5.JB*/J-.-J|6 

fit, *® £[)<;-,6 A, OLSAi /j, W 

-A-sftiii, «,mnm 

(13.13) 

y,t = Ai + M2, + piX,, + r = l, 2 (13.15) 

u„ = o, + u ( - f #®$Cf$£ b'S# (composite error) 0 .AWA OLS £Kl)$iM 

S'. AT® OLS/3, (M*f4#»), j&3Hg£ 

*, ai« = i^2 C 

Hitt, «„^:r,,**!£, 5P 

* JS^-OLStttMt*«aB.^-a« 9 A jit £ A ft A £ 

(heterogeneity bias), 'SKHitAH ^iSST — 


JTJ3* » ® *s* 


►407 





|o]fi 13.3 S5P ‘K <t a,. ii. : ® t # iij -ft .0. W Sf ^ tB ;t > i£ W : Cov( f,i , i’,: ) - Var( a, ) , U. 

S ,& $ a, = 0.* £«■{ >7 At? iE«j »?'j *0 *, § *-£■ OI.S fi i+ ft J£ 

% OLS # >t i* * iff, $ * £ ft i ? 

■Jj%WP)Tib®Mm#l. CRIME2-RAW Tft&MS (13.14) 

W^OLSffitf, B*46 t#iff»$^«rtr&IS*PM«4S, «ffJ&*T92 

rr/ftrr^ =93.42 + 7.94^87 + 0.427t^w 
(12.74K7.98) (1.188) 

n - 92,R 2 - 0.012 (13.16) 

* mt bs*o) s ( 13 . 16 ) * 

unern »». % t ifti+M£p2,'h 0 «! AL. 5 

OLSfrffiM# 

oLs«-7f:»*j«»^ftww®. jgfrKS'&ff^arf-eWe (*-f fliriffiaw 

fJfl$n. AMS-fi*. a, 

J&gplsKHaSte^Wtlk^JfS, B* a, ttwnu h 

jssum* ymssst®, nitEi i 

>’,; - (/? 0 + 5 fl ) + /?,.<-, 2 + a,- •*- !<, 2 . i = 2 
,V,| ^ (3 0 4 /?,.r,i 4- a. + u,i, C = 1 

m --ffiftSJ 

(.V,: - .V,i) = 5o + /?|U,2 “ ^.i) + ( U;s “ «,;) 

442 °E 

A.v, = .$,> +/3,A.r, + Au, (13.17) 

ST, "A" *?7KA t = 1 #>J r =2 M»*$ a, TFSiillCT S 

(13.17): teW T. WHS (13.17) + ft«Eg£B*i:£*S£M. 

/ = 1 #H t = 2 

/T?l (13.17), — (first-differenced equation), 

* -«*®2rg, aa«t$s®Sfl7f°i± 

sfjsiaffls-iswww^ai^tffs ( 13 . 17 ), his**w 

mnmms.c £+*£*»££* a«,a*, iangS'Httjm 

(strict exogeneity) flg 

^estw-ri*M • i+* & -p ¥ >ft: icr-tffirf 





k®?* io*. mi 

s«n#iu 03 . 17 ) tawoLstt 

if MO. fOl'l ffl 00# f(f Oftif ft #'#— 0ftll # ft i+g (lirst-differencec esti¬ 
mator) ~ 

fflifesrn^c mn, m 

—S. iSStaja Aa, 5 kunem, z 

Akffij#aoLsttitaw««c nm, 

ftj = 

3&:t443-aiSi+»&$&$*« 

Xlt, a -**«. 

IW3:, j9rwa^*ff-^|3lfic fa^OCS-fA, 

£#$*, M5ft — -W » IP# =0; OLS^ftiti^ 

U3.i7)c a^s^nnysflUfeAiwaff! g-t-## a , 5x a #%. tt*5# 

anriSSffl^airoLsftT+aw^ a-wsfltfiSttfia 03 . 17 ) & 
mrgffiM Fa'MHaa-g-aWo #jl. 

ME, tfeSiaS^ffl«8aWj!rfe*a!fe#SiE#j6rattc a#-*, OLS 

f6Tt*Sfc£J&«M, 5t-.R.±S39Eitmif#PS?S^MT 0 

SE-&«nW3EP^WW ; ?-*«*!ltt^ 03.17), a in 

bcnfirte =15.40 + 2.22 Aunern (13.18) 

(4.70) (0.88) 

« - 46, ft 2 = 0.127 


&m4 J J 7&3S*^fciIk*;il8]M- + jEM, !£it±SlM£?.c iifcs; 

.a, sc ( 13 . 18 ) 

««Et6tif8fl-s#aw»tt: BPttA«»^-o. norma^n^ 

(g'FAMIE.’fP&ft) iffifO 15.40c ;&£§& T 1982-1987 JEIt^ M 

fflJS-K = 

wffisn^K-iNffiWftiasta 03.13) ff$, *n Sintra 3 4 MB*k 

ffitM, uft*i*i$ii]Xtt*ft 7 $ftttifc—maaasre 03.17). «sc 

ffisc 03.13) fcisejfciSis, ftffiieaftfitif 

a,W6!lfl® Fflrl+x^^WKBflo 

spsttams 

fh fffc, a?!l»atk#-^a#'fliSf*lilift*, »»J^ft/,W#Sc 
#fn-J&Mfj-»;«£, «JSK«i9f^*»^ASat7^-»:*©»S 0 fc# 

* i.j * 'mvmttx #«», ^ 40!? 






3£KS-Bi«. M&, 

J&fcjfl£T+AM?§¥i8?'J 

&& 0 SSii'AfiUfllffl* 

log( wage,, ) = /?o + S a d2, + fa educ„ +- a, + u„, t= 1,2 

A+, a ; fc3M*l (BPjttSH^SiJW) $ 

Jft, iP*XK»M&4}A-i:lR65@)<- (AitEA) 

Alogfit'flgf,) = iJ 0 + fa&educ, + Au, (13.19) 

A«*kc, {I, SSRic (13.19) &$J 0, w 

mm~m, 

X, = £,,+ <M 2 , + fa- T „i + far il2 + -•• + /3*r, rt + a f + «„ (13.20) 


$113.5 @8R^Xl£lfc& 

Afn*’) *■ il f A .& ** ■£• JR. -ft (Biddle and Hamermesh, 1990) ^ 

SU75-81.RAW+#*■***]*.#, tf ff-* SI iSX-f**. IS] «#£**, 
*3.3+. T 1975 1975 +■+• 1981+-«+-44J*fO*t# 

*-£# 239 A, >t-£# 700 A# 1975 ■*«#*** + ■$# „ 

$ f£ aR ,£. u*■ c*j V] — A # % >jnj A & * Si A 

slpnap, r = /3 0 + dydSl, + ft x totwrk n t fiieduc u + fi$Tnarr it 
+ fayrlgkid,, + fagdhlth,, + a, + «,-,, < = 1 ,2 

#*«*£ fi, T#^*aH^A*fc^*^A®Jti | ]a«, Sit a, -4 fotwrM&£ 
***.£^**•14; #**/Mn**,*A (* a, »r*#) «s* (#££ 

Alt***, 4* educ ££4fcf + *. 

marr S5 - , yngkid •U4L^.4fA&:4’6(|^&3l::i’, ■*) gdhith 
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(SST#^ej*45 . tf-#esf *-Sift ; ««»<.* 



$. si, * 1 $ Bfrc £7 st, 

*fe-fn&.i*&£ (ii^##,®^#^-#) = jt-g-^-i-f /?, c 

#t ft -#• ft i # t& sfe “I te ;* ©. 

ilsl/map, ~ 6 (l + pyPxtotvjrk^ + j3 2 &educ, + ^Arnarr , 

I £l 4 Ayngkid, + fisAgdhlrh, + Au, 

OLSfM*.##i+f 9 it** 

Pidpnap = 92.63 0 .22.1 &tot'ujrk - 0.024A«/kc 

(45.87)(0.036) (48.759) 

>• 104. 21 A/warr + 9A.(fl&yngkid +• 87 .58&gdhlth 
(92.86) (87.65) (76.60) 

n=239,R 2 = (M50 (13.21) 

Afttfwr* 

8& HR #*#,'> 0.227 (60) = 13.62 c fe-i+ * ( - 6.31) 

##Itc tflfr btotwrk «#h* 

/> 4£ = 0.49, fc'sMl-'&fl] 

4A ft , MTfc'eilU(^gti#o 

Aedac it* #t i jf ^S/7r« 

ii-ftlE#., A 239 Aft#* 4* # 183 (£76.6%) A »f 4t ft It "f A it 6 *« 
«***flij t 90%ftA:&2 fj £7-****o X & ftfc**ft#** 
«fft£4f*:>-, ttjitft 4M*it-is 
**&#, £ frJi^M'ft. 


«9!i»:iBaBrM^fii+wPRW^^?iB«a a wffiSfliKiasw^KiTir 


®l 13.6 5ESl7*^$&fl5i-?SfS® 

£^-ffc (Hide, 1994) M ft #A* it E #6 J* f>] 4t #4* 4+ - # *t * 

4 1 - ft 5! 3 ‘If — ft ## 3t ’StJL $ F& T •£“ tt (clear-up percentage, clr- 

prc) -*4UM&**J*]£IUF *# t^£ ft if^>fcc *t* £ 

1972 -ft# 1978 -ftft-ft c S.#i±-£ft5frlfr*.filft-fe)itS 

feclrpre^ft l-ft#2-ft, i£ -ft & ft T ft ft-ft # 

log' crime ,,) - /? 0 +• <5 rj J78, + ^clrprc ,,,. , + ft 2 c[rprc, ^ 2 + a,- + u„ 
-PM CRIME3.RAW tft*#■£#if *6 . ff 
Alog( crime ) = 0.086 - 0.004 0Ac/r/>rc _ , - 0.013 2Aclrfirc _ 2 


js j.i m ® ***<-. 
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(0.064)(0.004 7) (0-005 2) 

« = 53, J? 2 = 0.193, 2 — 0.161 (13.22) 

nUtyto l-ftffic r/r/jrc- !#*> 10 -'h'S^A , 




(^a, n$. 

126 #) fc,fW#ftB#aj63gjg#, A###, 

*f5)¥feW»lg= *TA^*WSM, 

^MTpWS-^ieaxtST&-¥-«-¥, * 
-^ieSXfS^a&W-^c &W'HS£fcia;&&ffi$P<&S (JMfflUSWM 
fr) e S#, I00t«m5-M^, ftfc£ 200 ^E£ s 
+*-+**. *««. (ftA-tft?, # 

iflft l *«* 1.5 0 ) 

$.:t- (jm^-ifr) eh a*, #Jiffi£4H!rt+ffl 

#££&»&&&£&&#($ (# 
CRIME2.RAW, CRIME3.RAW, GPA3. RAW, LOWBRTH. RAW *|J 
RENTAL. RAW) c T£T UsffJJ&ffliS #372; MS 

@®r 0 

® c fi3fc355*f$M'$S&W'L®A, t, SLP75-81.RAW 

7 , i$i!fi8fc:*t3f£iS#Mo M AtB-ffjtT'^Eft slpnapll , slpna/>81, totivrklS, 
totwrk 81*®WftSo ^jSiA 1975 ^Sj 1981 
S#»£fl&£7!l»JS*iC^t TRAFFIC1 - RAW ft VOTE2.RAW, 

^# 4 —(#s%tt) « si mje&»«•:& ft ig£ 

oLs^^e 

mss i3.5 


13.4 Mmmmmmmz 


##? 


W^JSiti'J <«□) (WvFtt, ftffi¥ 
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• vt-Me * # + it ■ MKWA 




(350), m*il<mni+M®$-Amft%i*!m!&, «flilJl*rtttfcil 

ft»-*-t«7, S&JW78*H6-T, *«c«ttfc*R»IJim#.l*t»J]£ik 

n*»#xaij“*W*rt (##JtW«9.8), t scrap,t Sf-tHi tr 

*»«« gr*nt i: -B e .ififc 

x£s ; -s^xi, '^r®iim-m&w.mmMc xnm* 

ifn 1988 sf, IIS 

scrap,, = /?„ + £«>88, t- J3, grant" + a, H u„ , f = l,2 (13.23) 

At. >88,£*t 1988 ¥M£8l$*. iff a, *^mtHr~W%i!SsRriSia^SS: 
ge 1«»54(3i-&lS^14j«Xflg*, 2?A, ffiififg. 4?^; ii*H*Aa 
w^#nu3£4= Hcfn^a a, 

MWA. ftjta, At, '£ 

X£t^«ri§f (MX), *£_h. ^AtfAlMx 

WJSJ5L SJi, A 

&mwj.m*<i,. s&fti 

& scrap, ~ <$(, + fti&grant, + Au, (13.24) 

Sltfc, H 1987 

A f°) te , W’ftffi'fiff} i, graj,l l] ~0, SS A grant, — grant, 2 ~ 

grant,^ grant, z , S X # ^ A — t F ft'ft 1988 f &I£ 5 $ffi, 

Hfttttt, fl,, 

$£) WiMKWo 

tlffi JTRAIN.RAW *W»«ttM--Bfr3#2r«, #S'J 

- -0.564 -0.739Agra«; 

(0.405) (0.683) 

7i - 54,R 2 - 0.022 

@itt. mma. - 0 . 739 , sat 

f£i|-{S#t*£i+±#T-# 0 

Afog(*ftt/>) = -0.057 - 0.311 Agrant 
(0.097) (0.164) 

7j ' 54. K 2 - 0.067 

•r i.4 * ft #/$?'<# is* * r * J 



mm\- 27 . 2 %; :ra^ ex{ »(- 0 . 317 ) 

-1^- 0.272]. t$LftMi*)*l-l.9S, tttsMtt, 

logi scrap)*! y88 ft grant « FI (Jl ft OLS ftifilg- dj £,=0.057 
-0.43D, 

fK¥ft*fflW, 4 *,*«***. 

.v„ = Po + <W2, ' h Pi prog,, + a, + u„ (13.25) 

fin SihH* ‘tttS't&S p t to OLStttt 

P\ = ^.v ( r ra( - (13.26) 

tint*. 

£&*£,. irm < 13 . 11 ) 

fncjiy^Tisi^Kiffiaii^jc® y iitswstai^A. 

riss«Ttf^w*i-v., (13.25) 4*»«a/!f^«wip#o 

in£, (13.26) Sp#, fix* 

R®IKa+(b|fiB$ftWaS. 

&M kprog -feffl'Blfmffia*. 

ii fej i W « £ W m flf fS] [ftf $ b5 'JE # o 

#««il7' c 


«13.7 

;$ 7#) .it >g _©$•!&, £ n}%Jft7 

#*M. : 

-*6fe^.M*i« JS>&4S4t4tit4fcJ&fiA#'J»llt’^«*4A.» 3 -# °r 

$.****£* 

«.AS*«.WA*aJE*#t®^, —*.*&**, BAfH*.# 

fftVX, OrtHtfliilVUtLftljtJviS, 
**».©**«****.-£:*«:;$-*„ *v> frftJLULK A 

-ttJBiAifriii.fr 

!*«.)« * ft TRAFFICl. RAW -$- # £ -if 50 ^ ^ -f-ft- ft IE # E 1985 

-f-*» 1990 4 # ft -& c B£±A^4r-&i:7-'2-.$.fHt£ii$ ; ftft?i.^ft 
(dthrte)c £. 1985 5-t 19 Art A/fl-fi-#.!*, * 1990 -^#22 -f- « 

*«.- £ 1985 4-^21 **H iMfc#*, *1 T J991J $■ & M & & 6*] ft % $0 




(13.27) 


I'j 29 -K 

OLS#f=] 

ildthrte = -0.497 0. 42()Anpen - 0. ISlAadmn 
(0.052)(0.206) (0.117) 

« = 5I.R 3 - 0.119 

ii4tefci+*{££*, 0.42; i&tL985 

4^ 2.7, 3(1 0.6, &&-4*&&*$- # T1$, it 

-£#£•;£ kisL&.fc 5% ?K 4 _h. it i+.2. iff # 3 * 

-j-itf &,&, 4 ? •• i .29; i?.4A-fn^-fS4a^4-?-, 

42.9 /Lx:.44^14 0‘J 3t£i4-f W fc 

tec 





i°m 13.4 s 5 

it 4 13.7 4» , ±aJmn = 

1. ilS4tfr27 


Sft§$#sa, 

ittAh in 

AM5BcWffi^S8*r 


13.5 


x&w&sl, ff^Km'.v-t-tA.a^ 

A^TT = 34W«»»ig, -(&W®5£&©«IM£, ^T; = I, 2*33, # 
•>'* = <3 1 + M2, + Mft + /M„i ■'• ••• + ftz„ t + a, *• u„ (13.28) 

(Sftj«#M.&*«^3.v l ) it*. 3E#Bft*!SE*h £-#TW y Mtf#jWiB& 

ft + ft, ft. -. ft D *ut*aa&£ 

a, SHjtfiS 3 4»MfSffl?E£ OLS##J£«iHfI#- 

aftitia 0 

AaW-4fS5gS. #WiS#: L 3'« 

Cov(.r l(; ,«„) = <) (13.29) 

IT^Ail.) (13.29) # 

* is * » *mhl w tb m. »■. m+#&#*#■&^*15 
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fi^ ± U1 % 

SfiHiW, 3#tifmiJ£-5E£± t Su^«f)iB» j' tSSMBitttlnllfii 
**-»*{&* (i3.2y) M2S5i r -I'&gi'timzm 

4)»*$£hT, iEinlfefn*# 9 * + #JiJWap#, t&£ft=S (13.29) &% 

ifiiw #Ta#'ffS. SnfBJIh&, $4ltl5, 16$4ttv£ t 

Sam «, WJ .r^^SUSUgiV,, -a, + K u ffijfe c SfnnTW® 

a , **, *t t r = 3 sio^sziaii-fl, 

Ay„ = ff 2 A</2,+ o'jA^. + frAT,,, < ••• + ftA J , v * + A«„ (13.30) 

wo S + / - 2 |U3 0 ^ i = I rt, 0254 sTM ? - l PifKI 

8 Nf<-lift £-$>#«* H4. it (13.30) 

WW^-So tt*iftAft*£&A£|t!^*fi^, MttftOLSfttttbXiRti 

i+M. 44 / fflF^ifMnTTflTlKiS^IS, 4 *18 OLS 

l-i£#J, ti #i:;@r*t0r4lftyHO = 2f|]3, A^f&ijAx,,, 

i£*S (13.30) d2, fll<23, Mjg^Wo ^r = 

2tf, AJ2, = 1 fa Ac(3, — 0; * t =3 B.J , A<22, - 1 ffi AJ3 : = 1 0 Hitt, it 
(13.30) *t.£S£&Wf# *-¥**$, It 

^jss&sia d3.28) —a#« 

(**■** =-Ntf SI) 

&vmmj -eiiM r «£,, **«** 


i\y„ - cr 0 - q.?c/ 3, + ft, Ar (ll + ••• + ft Ax,,* + Au„, 2 =2.3 
i# ft &3ffiit{ttP£ -#«J e 

4n**T N 

(balanced 

panel): 4 « 4 A , Tffi, # rfr $ $ $ ^ [f]^ $, ft jgg e 3 TffiXt=f 

W i£ 91**0***® fiJW 

sift, @i±- 


A.v„ - q 0 + “3^3 r + o 4 c/4, + ••• + qt^T, + ft]Ax,,j + ••• 

+ ft.Ax„*+A«„, f - r 2.3, •■■, T (13.31) 

\ (T-otiaaTSe 

fft«lJfSBiii!iaS#, 44fflfflitk3STTT^^. ffl)54 OLS 
(13.31) MJlffJo »ig±4lS^W NT ^ia^o M- T 

(0 55) *tt; saw I tES 

ffl#a t j«w.$ffc«#4/»wic^±o Hitt, 


«£ ^ tf .** m * it: Vi « W( * 





ffiffiiSMIfi&iiWlKh ittiHL. torn# i-l 't'AMM-'MWMIM* 

urn a. ntj&nt-i&mm. *£#*&# r»*r = i 

###(£ A«„j£nW'-f§*iK, tmm 

frj®£ (mn&m u 

#&±, Anil4ii$ RI^TW 

i£S AK*ii - 0.5. $li* tt. aE&5 AR (1) 

SI SI, ^„/|-#lfl'f 

U5 -fifr^K $fl£ r u M% AR (1) fa r u -pr,. l . i + r u , KMI£#S#!i 
tk& H,: p-0, tffc, OLSft'ifjt: (13.31) f,. & 

Mf* 

iHt. ttttftfHtftfflf *tt r Ho: /> = 0 „ 

ffl?SJ5 0L^l, fttfjff#;** Min, atm* T = 3, 

estwtr t=2c wj^jfcttHfciwhfttf-iw-isa-* -t (ffiffliAt 

HitjfiW) ^wj»fioLs«^B«*®a!no s# i2.2 -fr^B.jitoiT-^jf mm 

jI£3fHH5f (quasi-differencing) Tffi (13.31) IHJ IgXt AR (1) Hfff 
ffi^WHja^,4l«IEe [&W*jj£ (13.31) +W*—rrais-Winsten 
'£&], SfntlBJffyiJIsnfcJftiii AR (i) = 

tefl£Kj Cochrane-Orcutr l£ Prais- Winsten & e fif 35. SI Hi if C& At i ffl i (ft - 3 s 

ar (i) im-, 

iJMX, M ,V &* (flfiUVfiEJUftttT*) H-t, BlUl^OLSfeit^a 

tf&IEil'^, (»##«£), Xrf&fiM 

toi#i»i&£8ifaT*3W&E [#* Wooldridge (1999, $10*)], £ 4 

8 m$m Breusch-Pagan ffi While # , * «T W if » fftttf/p ® r 

iflTiSWWT-ff*, 


A(/„f fit A "'if is 

#*-*«*? 


SU3.8 it ilk MS) EttffeilfcM*!' (**) 

rtf-jt (Papke, 1994) Af £ T ^ £ 4t M ^1 '£ ik. »1 2 (EZ) if *J *f & Jk 


a?’*:. 1980—1988 4 e PS5***Wtt 22 4-&4, 1984 

447 6 4 £-it £&*]&, 1985 4 *.*]£. 7 4 4"- #*• + # 12 4>£4 

4fcii4Jfil'a1&:&^f3'Jl*l7 4ikISiHl fcj £., A ft i£ # 38.4 ‘T 3& *t fll E iM'J 
« . 

-4f« 

1<>k( ) = (9, + /3| es„ + a, + u u 

4.« At, t<dm.s'„ it £ f £.&&#•+#■*., •#-* <9, 

48 — 4 * _ — &&•»£,, 

T*. = -lit* «„*■f- 1, ■&&}&. 

f ! £**48 4 *£']t(j 43LE ; 

A<Hi- 4XEiit£i$43f- M „ir 7 <J( %sL¥ifa 

4c - (4S. S iHt a,' 

KZ ##.*,) -f A, 3t> 7 # # a,, A«]£***«*.* *>, 

Alog( uclrns,i ) = so + a,</82, + ••• + o 7 <788, + ^ Aez„ + Au„ (13.32) 

*P log («<*«*•„) «SXf, ;€A /-1 4#'j t 4 £.4 
0i#4 7 ^&<i().&ltf43!r-fc4, JUn-’TSJ.Jfi EZIJNFM. RAM 1981 

45’] 1988 4 te-i-ti&^yr&-, &#*.*.'l';3t(22)(8) “176, /5, if•!£& 
/&,= - (1.182 (*;4i£ = 0.078), ***£, 4 A*-4 EZ # A i .t *6 
16,6% [exp (-0.182) -I** 0.166] ttAifcli# t **ttf Tl* e ii*.- 
3+ II4 X fc *. JL it if Jl S. % t>b it M , 

433 Breusch-Pagan Fte-te-a-tb F = 0.85, p 

(i = 0.557, &ft, £4Un-fe#£- 0LS^l*iii443I ( 1*1 stit1981 
4) Ht, 4Un4fS’] p= - 0.197 (f= 2.44), 

i&M t-fj-£#g.-t&tf 15 at44ti£, FPl-f MB 

Attf OLS#fc*4 7 j£*4frjte*-* (JL12.l4)c 

® j*. , irit fel £ X £-1* 4#4 £ 3'] f> «6 = 


W 13.9 :fc-|??XnflltiftUt?Qff¥ 

4 4-7 3“# ^4 4 ( Cornwell and Trumbull, 1994) 3'] If] 1981—1987 4 
Jb-f-y 90 **4$*.##*+7 -MMI. *']&.£ 

•f CR1ME4. RAW, iiX4Un 4.#i+’fe4n 6-l3g4! # — 4 fl? -ft, A4 0 47, 
3i&Wi'iJJi^i4*3i«4-#s9.a'J^^ «,„ (4t+ #*#*}* fcjfj *$*.-** 
4Un#A^ 14 + + >Aiftfc c ) a, ”rtba-^l4SE4i, xf*e.&& 
A, Prbarr &.# 

itrtitffifo*, prbconv H 3M«. A prbpris &_£. %■ 

BtflttAA («£.&#']*), aigsMt ft pvtpc 

& = ^3nfrl9r^r3E4-W5!t*.>-X#tf^3t^'li, 47 

4-M f]i£?l 3££f-4^4«£± «-ft #133 XA£ i£4if Mfcit#, 4Mfl*tl982— 


4 IS 


► 


jg 


if # ** ,* *t * ,*. .«:«?«* 





1987■ # + + ols#**, zrte-f 

Jf-tejUe Jf-zr £.&&&&; 

Alog( ctmrte ) = 0.008 - 0.100c/83 - 0.048c/84 - 0.005c/85 
(0.017)(0.024) (0.024) (0.023) 

[0.014][0.022] [0.020] [0.025] 

+ 0.028c/86 + 0.041^87 -0-327A!og( prbarr) 
(0.024) (0.024) (0.030) 

[0.021] [0.024] [0.056] 

- 0.238Alog( prbcnnv ) ~ 0.165Alog( pfbpt-ts) (13.33) 

(0.018) (0.026) 

[0.039] [0.045] 

- 0.022Alog( avgsert ) + 0.398Alog( polpc ) 

(0.022) (0.027) 

[0.025] [0.101] 

n ~ 540, R 3 - 0.433, F 2 -0.422 

^t*t.**L*-#**>££*)ftiHite*- 

^±££#1, #J>, it 4tte.-#•$•# 1% , 0.93%, 

A*J*#£*«*lt*r*-*ft, ft 

to 4° #.>*.*«£•<; It##, 1%, 

0.4% (1M« z l*l£l5J 

-ff A? 

laifctfrtf, A (13.33) *t * ** B * # A, ;** 

15 #» 16 «# + , 

3* 4 fa it 7 

8.3 f White tb F = 75.48 ^ p <& -0.000. 

**.*,*:«. 4S •&*»»*$ * #■[£„) AR (1) p = 

- 0.233. t~ -4.77, #44# *;]£., #4£f + (W #**4. * ##P 

tt/MS&*»*#.* it 

12.5 #*4i£, -fJH-f 

Wooldridge (1999. $10#).] 54 % ##.#£?.<+ £ f-li , 

*]**# * OLS 

-13.22, Affl#®«S.A^##-«.-H-#a'I4."6.10 = f 

(&«**) * # OLS #4*#i4 

£## =, 


► 4/9 


0 i3 m **-. *s 0mn9*&j? a 







► m 


idi 


m ttJfc*Rfi<rl8i0lff-*0t. IMrTafc&fltaffle ifM 

ffii{-^r 4 tJBipjfflS^#SMOLs, umiftir 

mrmrxit. (bjs^mih i«i w # * &a '>:«w, ffivustGHifte&ffi 

iaaij:itfisi£M£s^Ji£«±s£SWXi:fc;B*3«£*:SM£#&tf 
IS] i: $-«:«> 

^nms 

Afn. nfif> 

$««*, W»tJ2:«*t S«ft-,6jo M ft M, 

4>«t-'N#«fflB!a = 4tw;/^«€T, a#^«re»*»fis^3:W; £ 

I £ ft IK >£' F a Dl W ft UJ W S #r c 

*t&-r-mwtoiitJ&, 0LsfflT-^^f5®±; Efe^&r 

£#, ftfllfc*T$-'Ntf»3. 3f]:i£&*iKM!tftSi>% 

HWffl*. t tfiFatf-*, T-tff»»W 

.¥-..) pi®, ff f=7 * ra Qt ini ft/ £ £*##?* 




^Hrisflj (#*) 





mtmm 

-Rfr^^re 

m%& 



asgsm 

iwsse 

0&&S1SS 







i - >t *•»?*■*■** ■ 





53 .1 mm&m 13.1 

$', 1972 12.2. M# 1984 

S 13.3 C jfli/g* 13.1 'FftfffiHI, ft if 1972 1984 ^ £ i'a] fill1*1 ±'f 

(^*sie*¥#«fie$ftw«ww- s F±5j. , «^), 

13.2 KIELMC.RAW $*#}%.&, X=J 1978 <f-&l 1981 lpf£ii'7(!li'K 

■h ■«: 


log( priie ) — 11 .49 - 0.547 nearini ^ 0.394-yBl • nearinc 

C0.26X0.058) (0.080) 

« = 321, R : = 0.221) 


!og( price) — 11.18 + 0.563j)8l _ 0.403^81 • nearinc 
(0.27X0.044) (0.067) 

n - 321, R 2 -'-0.33? 

afcMWXSftJB* ,v8i • nearinc « ft fH* « * « (13.9) * » *B ® ft it 

®, is#*? 

13.3 ofii«. #^7 

13.4 ap*^(niA>7ii: ( 13 .h) /?, £jew. ifs. a«, « 

ji.fcffl£69. p t 

[ 8135 : ff-3 55 13.2 j c 

13.5 #_aaci»*r 

1990 ^Jcj? 31 Qftl 1992 ^-ycM 31 H0r *&*«!:£Tl'Afiili£?8»S«, 

amia-t* 1992 * 16 ®$ a#®-- 0 ^#, 

sun?#, 

13.6 £l98S*. 

gfSs*5r->FffiiflSIStfc*X DJ 1990 *»JPSi£WiIii£7&-~fc#, 

(i) 1985 **H 1990 

■est^ n f, «tb«rjBi»ttiHFjft 

»«a 
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it 

13.7 ^SSfUffl FERTIL1. RAW + 

(i) jm&n.imftw&-%m. ft® i6 

%m] 0 aw*n^M) «& FSitiKfis*/.do 

(ii) ft® l6£flt0r£Jfi <£) E (WflfjfrftSffl) 

"1=1, 

(iii) $■ u *£*#«+»«**. Sttffciltft « 

u 2 ^ y« f 7i>'74 I r 2 y76 I ••• I y 6 >84 I V 

U «##££, [g/TS; Fft&J$W6fBl 122t 

Sill*-] 

<£v) 13.1 Sffftif^e+igljD5::§;ftffi^,v74- ec /a t , y16-educ, -, 

v 84-«/ MC& 't'ff]^5*-^J6fi*? 

13.8 4-MfiM CPS78-85.RAW +MftHSc 

(i) ( 13 . 2 ) + y 85 MS»? X=HjWS^--# 4 -A«« 

SKA?#? (SIfl:5/J'i'. y 85-educ %iyS5-fe¬ 

male..) 

(lO flft£fi!jiaSf*$, ftftil—tST i2¥ttlTfcllS-7 1 ««*x3f 
ieiJHT£4-' / MT4>j&, iSg£b-#@0Wf#^fi7ffiifW-7*fiEl'i]c 
[»*: *TftBiat'*{gFKffl, »Sy85*(«rf«r*- 12}ft# j-85-«/«ts ## 

flaj 6.3 ] o 

(iii) 1978 ^TGit*, (13.2) □ & 

$.. Sjltl978¥W*ISXK*r«w^=n«ge. M 1985 

ruwgc = mage/1.65 c 5fl ft ft it it (13.2) 3-tffi log( nudge) ft ® log( wage) 0 

(13.2) +W«»? 

(iv) i¥#Mf£.ft-£ (iii) 'f'WPlHftffiW (13.2) 

@f&itsM. '-Mm-. m-mm*., raw B j 

(v) iSf6i£ 1978—1985 'tUfJIlX# (union participation) Klf£fli£Tft 

4$ffc? 

(vi) )A7rf£ (13.2) [g 

7: r ft®„] 

(vii) <v) *n (vi) ts##o 

13.9 KIELMC.RAM + W$:cg c 

(i) Sl^^W^KtMtWM^t^SEPJ^ffciPfaSWjEKlfo **« 


log( price) -~ ,2 fj + o 0 v81 + J Q 1 log( dint) + 3 K v81 • log( Jitf) + u 

a, &9ft-t#gft4? JUJU 

A>o, ■&'M?^;ft5fc#ft&? 

(ii) ftit (0 


esr *»=**.(* 


i+**&/**+ ft s & ft *z* 




U 7 


(iii) fiiJ'S ‘t’itjJB age, age 1 , roams, baths, log iinst), log {land) 

ft log < area K gCft , V\- A A it AAIf B A(I W igAft # A ft If A if Q 

13.10 INJURY. RAW 

(0 % fa male, married ft - Aik ft IT ft £ 

SMAlASff £*?#$*. JUMStffrH 03.12), 

Zfd, afchnge' higheam SAfltTHS ft « J6 9A+ A 

(u) #*t (o w/h 

fflwue? 

(iii) (13.12)o 

f a«? 

13.11 RENTAL.RAW Atfj&lg, 1980 ^11) 1990 ^£ 

log! wi/„) = /?„ t 5 0 v9(), -i /J,log(/30p„) + ftlog( avginc,,) 

+ fcpastu,, + a, ‘r u„ 

popUmmXDi ansinc %y-%to.Ai PCMU %&%&-$ AUffAft 

W^ft-Au («^ih») 0 

(i) ffl?gAOLSfti+ftilAftA*AAi8Aft*r f*M 1990 *Fif«t£ 

a,, u ? 

go ft# (o nmm. 

(iii) *£, «#» (h) 

mmmtm, ^aahwibxjdd^i? 

(iO Sf (iii) 1»W- 
tr^eo^ife? 

13.12 A®f£fS CRIME3.RAW tM&ffi.- 

(i) £M 13.6»*S!*&3&l&liftH 0 : A = jS 2 o ISA: 0, = ft - ft 

0 , »&*£&/?,* BiftftAir«#JnKl|jS, ft 

(ii) au*ft^ft. Mfrjmftnimi 

Alog( crime,) = o n +• S^Aavgclr, + Au, 

Ytt, ft=2ft, _H.«Dgc/r,= ( clrprc. , _ j + clrprc, _. 2 ) /2 filifffi 

i#l£¥Afct s 

(iii) ftif (ii) AlftAftf, #&iEM R-¥ftft;£ (13.22) 

13.13 *®tefflCPA3.RAW»g 4 »«** 

366 £3*£:«g3rS [^f«e9-A^rr£-T- Maloney ft! McCormick 

( 1993 ). 
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m 13 9 #*HMXVt#X+. *.#**'*tf;*-j* 




IS* 


(i) ««!•&« OLS fei+—^W#!W,S.)£i» GPA (trmgpa) #H£*M 

SS; S 1 S spring, sat, hspert , female, black, xuhite , frstsem . 

tothrs , crsgpa fU season e i£S?$? .smson '£^^if_hM¥&5 l, 4? 

(ii) £ft#5tfc*as#*BM£#A‘K *£*££#iss&.ao ®£/t 

*§E±W#*Jo sat 

fti+t#£?NftiM#J, tfMMf'A? 

(no a!?s. 

Gv) wm&Wnh-'i'tl&'l'$&■&■&&&&), 7ttttH9iXtt£i. 

rrft & it ' j \ #r + & #& ft"] & aft f ft ? 

13.14 VOTES.RAW $:£ 1988 1990 ^i£^0WJM, 

A&ditfmjfe&An 

«*£*«!& 

jwif,, = /?, + rt„ J90, + /3,log( ine.rp,,) + &log( thexp,,) 

+ / fincshr „ t a, +• u„ 

jt+. ,- n c i fir l/ *^,e.*jasait4f5#rrr 1 jo«8 oinra-***),, *** 
S-®, -itsaa®-HME^IS^ -t;j, &g*p;F 

(0 OLsteifg^g, raws* 

(ii) S (i) &l$Alog (»»«/.) fC Alog (thexp) DJg^Sl 

ftc ms# ptft, 

(Hi) $ Amcs/.r (i) t«^8o ## 

mm, ttiims 

(iv) #®-is (in), ® 0 

[a#-#. ^ Mumm* mm# (Levin. 

1955) 

13.15 CRIME4.RAW +ftl»jg = 

(ii) (ii) +KlX^3Eft±||5#lfflK)^^«%? 1sffJjt£«r&JfiSf 

afJDM#c 

13.16 *mmm JTRAIN.RAW +w»if. «tfe££5UStllli*W*Ni 

“.*?#}£*&&£■ 
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*?^**-*i*^i . tf-* e * <£ 4P «&■ * 





Iirvmp,, ■ 3 (l + + S 2 d89, + flagrant,, + fi 2 K ra,,t ,.< -1 

+ 3 } \ag(?mplt>y u ) + a, + u„ 

no (i) m- jp*^^rwsp^- 

(mi& hrsernp ) W Ucfti, W4 = ¥ 15 ?T f U ft W & ft « * * £ 

go #>■««? 

(iii) giant - 3? , # - i£ ft £f S ? fK/tjft¥#o 

(iv) Tiijirn'R. 

iSilH t.MmUi&X? 


Ptt^ 13A 


XTJtJ OLSttfllJt 

£*«**, wstsasra 

ft## Woodridge (1999. SSlO*)c 

(@S FD.l 

/, 

I y„ = /?1 ■■»•«i ^ ••• + ft*',,* + a, + «„., J-1.---.T 

i ^h j . a __ 

fSS FD~2 

__ afn ^-^awam^ButL^^c _ 

* rft?*T-'MS®, mn$ x, ttn\&%i fctt«*'iai!'i'0f*jBitjw 

tilst* *, (f - 1. ■-, Ti _; - l. -, A), st¥ 6<J 

£*fcj££W« r 

I SSfdI'5 

xfly-t-t, &'jiL8iGBtmtoiGmX J S£ltW&'' M&S, 

Si ffifirfG E _(u,r I X , , a,) -0, __ 

23 & $ FD . 3 fiX £ , $ff] W *f14 .r„, & VX 41®* «IS % & ft W r ft * 

jk(5:tt (srrictly exogenous condiiion.il on the unobserved effect)o fiSi&. — 

a.ftfn^ftlTa,, lyAttmtfi stti, x * ft #j & m $ £«,, sb j& * ft * 4 

FD.3 6<J — E (A«„| X,) = 0 (i — 2, -, T)„ 

{BWfD.4 

Iw %it±& _ 


«t M * 
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ft&JLSMST, aflaflTBUE 
m. *f£SW T, ffl# N—oo (]££.£ -IR«tif8iT). FD (.-Mtmft) fi 
if't^-gi'ttc 

MS FD.5 ’ | 

|_V ar (An„ I A - ,) = r, f = 2 , •••, T _ 

1 MS FD.6 

1 mmm »#*. Pi £***«**# nttaastt (**> 

Au„#I Ai^ft^RSl^&tl: 

| Cov (Au„ , Aw,/A,) — 0, r/".v 

US FD.5 mm FD.6 M 

<** 11 *). tfMSFD.l -FD.6K, ft FKJ FD (Ift iff 

| MS FD. 7 

j IU A, _ 

MS OLSFJT%&tt t Hi FSB+M, Wfflfi t n FftlPr. in**#flg£ 
fd.7, 









s^'t-ifjrasiwfsaffl^a.iiJSsiiT 

£ 14 . 1 =p MfcitfeBfc&fi.teitit.’Sllti—&£&&)$&.te&iliitZ 

ttlSSa, = 

Hf K flm 'k im » S4 £7-5 Fif M W $ ff $ * #P * ffl * i*, f® tfl Sic IS ft if ft 
3E*®§I*. 

wr*** 

£ !4.3iy,Kfl!f*pffl^«?'i«cS^rS,^#ffifflT^fi6ftgigtt,'&l&Id 

^"(matched pairs)#J^(cluster samples) W If ® c 


14.1 H^^iaZfSitjJ- 


®-r*4M>i**!*h£«!2 «,■ mv & ti&z --. #*»«!&*',®#j 


X 14 •? ft# S{> m *' * »;* .* 
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effects transformation).- 
y„ ~ ftx, + a,+ u„, t -- 1,2,--, 2' (14.1) 

mmin-'t' / **afcntw tw*#, mnm 

y, = a, + H, (14.2) 

) 

-• T' l Xyu • Ha,ttBj-ra.hH£>F'ie. Sj(2*AJl£ 

r * 1 

S (14.1) WS (14.2) + .. i ft.it (14.2) Jtit (14.1) 

*, acnEftM 

,v„ _ y, = /?i(.r„ - j-, ) + «„ - «,, f -- 1 , 2 , ••■ , T 

i£ 


*" w,.. r ~ 1 ,2 , • ■ •, T (14-2) 

3-C ^ . ;y r , = V„ “ ;% V fr5 ^ ia] 14) IS ® &5 SS ^ (time-demeaned data) ; *t 

(within transforma¬ 
tion), 3m (14.3) a, QKtl*, RM^.gfgfn 

ffliSfrOLSittit^ (14.3) C 

ftE S 3£l3 tt vf A (fixed effects estimator) ist SB ft tt i+® ( wirhin estima¬ 
tor) e (14.3) MOLSffiflJT ,v for 

(time variation)-, 

04.2) R'ffl oLsteTtast. st£di7»fltttt 

M (between estimator): |fi] f7ffl y ?17 r /ft) fllf |H] 7 ft f? _y ftl .?. IpT ($ - - "'I' 

&(nftfr»wa m mm- 1 f-s, HMan a, 25x, 2 

(JS.3M14.2)* y.r, M&JBH 

(random effects estimator) Iltfi, 2J1:SH']?± 14.2 

si-fife t&ftBfVk&m&gifiM, 

y,i = ft^;,t + ft-r„2 + ••• + ft*,* + <*; + 4=1,2.-'-.T (14.4) 

—tetsmia s mmmm —is* ± antra# 

fg, OLS 0!BWBIo iW- 

y« = ft-*7i + ft **: + ■*' + ft*,* + “,< • f = i - 2 - "* - T 04.5) 

Kfllffl/Sfe-OLS*fei|-fe- c 

443 iaS*ffllAi|-«fi*®69: W8& 

*%. uJfc^ff*B**i»*--+*#S#****, <*?«€» 

ttmmw. «, #ttm*»iM*#*s*ft*a**** e es^so 
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&&&&&& - :/■■*«* # *■«•*•: 


* r-t **» .«* 




itt. *n*i* 

&nmi ±£ffi£M. t. *„=0, Rtt, mi^mtz^iafi. 

****»tr*ffi*ifiCT***iMi«*«- 


|o|ff 14.1^ -fUlf ktdy,1tv * / tfc££*i4«#6j; l* 

A5&, /-I990-¥. 1991 #• ft 1992 •¥•, to * ,-'l. S A «c 4 ii 3 #• ft M # * + to A £ 

ft ’fls ? 


i£W-i'^‘wswr-i@A, suatt 

m?ssoi.s wraatHSttw* s (i 4 . 5 ) tt, «tn.e^w nt'Mciwii 

auta#*. lit**; 04.5) ^s-rafti, 

0itt£n5#*, ftffJW (jVT-iO 'ffitJiJf, ■faa#«it»S^^(W u 

t , i-t-£ fes^:, #§-f- 
/, &JafilUR««2£ ^^xtntWriJiJ.g.SO^. ia»Sl£-'Mife0£ D Wilt, 
i£^WflOj£jtt«//=.\T-,V-* = N (T-l) -*o 

dj\ f§*, jaussirmse 

m\-1 mmmmjf.; 


tt 14.1 & 9 lttilll 3 ttrAffi&¥Kiieiti 

•fUn*JJf! 54 ft-jt 1987 4f-, 1988 4*» 1989 4^ftit#-f- ft J.4 
■&&. £ 1988 4*'X-St-;J.4'«^ri$4^* l J^-«'l^lli; *0 1988 -#- # 19 -f /* 
4 £*?$*!*; 1989 *X# 100Jfc, 4Ufl4« 

#4 1988 4£S>Ji®*b£l'’-i4i>'l’H!iA-£. 1989 *4./^ WTtttte 

#;§(£.« &#l&i£.* r J B iKu i£T?li4 
1988 4£- 1989 +W4ji#A-fc &*.&-?-4.14.1c 

«14.1 


W$ 


:log( wrap) 


J&S 

d89 


gran! 


-0.080 

(0.109) 

-0.247 

(0.133) 

-0.252 

(0.151) 




* n * mm *jm *:**#* 



grant , 

-0.422 

(0.210) 

«IS& 

162 

gffc* 

104 

R-^A 

0.201 




*&*]&&&& (14.4) 

&##^£1£1+{jA Ain »R S.Jfc#:*'] £ a, t ft *RiA fa] *£. ft itM.., &$■ 
Btf«I^tta*S*6itAin«#»it*ft. ISA (14.5) 

AA4JU 

45 A A, H-«'l ;£fe>#A&.Aft l£itiil£i£ A A £ Aft&. & : A S’- & 91 
tbf-g£$A-7 AA*1A, 1988 4£4? 

*Ji#5r$#-f 1989 4-frte-Jt-fcA + ft 34.4% [exp (- 0.422) -l*? 
-0.344] -.grant. , ft £ it A A -f « #) 1R i£9i A 5 % * -f -fc. £ g- ft 0 grant#) 
#. & S'J £ l()%*.-f AS. #_&*.& ft £'J'9f4 AA&f, iit, c//#iXr:V 
Cr-1) - £ -= 54 (3 - 1) -4 = 104- 

c/S9 ft SIS'A A i ft. 1989 Aftlg.^ii'A 

■f 1987 * 3 098, 

tot*, Al4.lA B ^, 

Ppl4fe-M7 iAAft.^#, 

feA, *£*2 t ft i? IRA&fto >*.A10.S-^7 £rani_ |t 

»P at f- -f IK & A Jp* # *!| ft St £ A A-34 & S'] T - 4 c £ A in * # J?ra«z - 1 Bt. 

A *ra/;/ ftl£it#A-0.082 (c = - 0.65) ; it *t # A ft -1' # £ J.& A ± A 


AS 14.2®3^ « 7 $«, tlf.Slr$fr47-##« 

5 R*JfcA A A 7 ' grant 5 f! 


am****, *w.iw&w*. ¥#£«m a $**(■*# : -e 
nAst (i 4 . 5 ) «MSff+#si« r-*u. mat, y u «Btis]£ 

*f- aw«t 

}E't*ffJffll®WIS]M$W$*. Mia, £- 
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if- # *£ .* :* ■* it: WfiXt aK 



u*> 


—a*!*#, —jittssjs^»« 

—spa, sin 

---A$J7£r, ®Sna-'hft*4 l , §AS¥SP«.T^, 
Slit^a 4fAS5t^g^lt«ft '¥ 5 

(Et^it). fMiAitty.E. nm d -¥xftssw«^a%srBi,awBtflift 1 a 

E^?F*T dS*#A«5HH£TRI^^«.T^g»)c iaMT'ft# JSrffiS^ 

AA)feift. &5fe4fl5EfeK#lT-£fetl-&»e 


#y 34.2 

W WAGPAN.RA'W &#3s. S «;£*>$)*.£ (Vella and Verbeek, 
1998) c tfiti) 545 1980—1987 +#« , A i # , A 

tfrfcX.i£-4-Jl =* ft ii ■£*!:*£** £-*£*, **»*t«M**t**** 

$*, !?'] * E Bf Jb] .*1 £ c ^XAlnifc.'S 811*^ (A-fr£$-) it* 

UlteftsSu 1981 — 

*4&«#(<] 2#f0(H 

rf81 •«/«<:. 

J82- educ , --, dSl-educ (ft*)b$Li), 

fti+lt^A, d87*«/uc ** 0.030. *z=2.48 c &*■«,, ft it 

1987 W*>fc 1980 *.*.■* ft* $ 3 t2t.t, (*fi^.*S, 4. 

7nft-it^i']i-4^*f S^c.) fcXftTfl ^ A cf86-edwt ( #• 

it = 0.027, t = 2.23) * £.-f 4 ft ft it{t£*, X4 5% #■■* .t* *t f %•« 

££-, ##*J pit = 0.28, iiX^-ib —-Sltf 
a'Jrf&tfr4.X^^, ft£-iafl£4';4&;fr, ^p£*X:£fto [FttWl/4. 7 
3 799; >& —jtft.4 S N( T - 1) - t = 545(8 - 1 ) - 16 = 3 799c] -&&«., 
3 4 ft X # * * f ffl 4 4 it- 8tJfc ft 4 , 


^T-|S|^»^«?@, #&W*S.6ik>J, $***£ a, ****/*«&# 


# i4 m m & &.« .»i m & a * 


► 431 


1^100 
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TM. IT® (14.4) *W«, ®&M, tA {£%, i 
ti’®, %- A $) fid«*e, ie*ii# 3 -M#-T-«fn*tei+c 

(MM. 51*^4 •+#*». SSH-ff -v taiSHHu) *t 

r feif •*«*«#*. -id. 

,1 (j^tc) *#-+*#£* (aw£aft+itfms*t*t«M)e &- 

Ai£'fifSSli&lS^SEMISl !0 (dummy variable regression) r HPf£ ;V il A- >eIS 
* (tt:A£f*J 14.1 + N = 54) a}, 

Si, W 

44c jtt. (#.*) 

3Gfft- 

MW. i«fIHJdfl -^AS^IW^fio '6^^* 

fiU wfii+fi. 

HfiU. RJt, @5£*®fcitft n JWi\dl 
MJfffi'£fi[*nUfi3 •'Nfrit*. W«ii«Jfe3*ajM3i»a 
tii«, tea+W£tt£ffM£^&ftfe«fcW»#;|SJ3 5 fi*lHJ$*/fc£-&A 
ii-!fAt6jg^*kgr- 

Midi. (0JT.V-22, a^nJfgW), 

feil-^ij 13.8 4>fi9^)M#ISfi:/S«a. ®1#S|J r 2 = 0.933 o 

WR-MiiTXS: *ffl 

xm>mn. *MMrtt*f'r«H*«r7. tosnw 13.8 twit®. *tez««$ 
•ft^fe-itlllt R 2 

(AA^RWmSiJfid R-fh', MTficiit-teAfi, fSAiAlf 

m, %m&, mm 

W&Mgir*r&5tt«Wdm^it (4t.v-it, H*5i££ l ^*tc#*i* 
m) isim 

R-¥^rfnj3fea^^^ii#M!a^jiw00 e £*£A£»Bdsffiw 

^9t. fiitffi)#®^. M-AOf’frXrtfido &#ffi»ai«£AffmWft a, 
wh-jm. ^Afnw&wjeftsrwsRM aw a, 

Stffi ftfAY-*Ml 0 Mf0 

(g*£SttiH& a, *&Ai£ 

n = fi^.v,^. &m 7 ®fc&&m+Z!S, wtf*a, 

4 , = V, - Pi-M.iV,*. 1 = 1.2.-".N (14.6) 

A+. T#±A$^ffi*fnt!*]fidY±i;; Iflj ft W 5 A £ 

WU' r-YIEIHW®. 

fid a,. 


- -:f ** 3 >*#•.* ifr: .«* « *p .* 






ft wfA'U-ifia fsft. -jRjfea. jfts/ffi a, 

4>. «, m 

t< h. filHi «, (££*W3 + ftfl|®FE.l~FE.4T), Ext#® 

»T!6tf -aw, 9rti£Bft«fHt**i •'Mft*tiJll!l 

(4 ! '7C). f—Ufrtta,, 3 Tttli1£7. a,*UK 

($# T S§£A', Sfrj«IttTf- a, W$4ffKjttiffK. 

?|] »&*«« + .V*rfn r /I'W^SIo 




54. 

SHi'MWIlKPMI^?^ -fHf«: ^ T — 2 0>J', FE fa 

-BfrM4H*»£S*7^ -07$ 

MSA'>3 0t. FEfUFDWftif-«®*#iE7, W#ftfl5l£ FE.l PJFE.4 
T. ft# T-fPS—gctitfj <@$T, irg.v—oo) c NfU'J'WT, * 1 ; 

#FD^.|B]Wi2l?jeaSKfSifM6tl*?ta$, u , r + #jitf 

v.ffir“]^^69^1®5lli h. iSSfntt7 

s 

GZK®*«*iiiee9)= 

&mWW£, ffl«flJ{SidftS-®gB7 

SI7KSC, 

*n£ 'NBSWiEWfl’ftftf:*-S|5^ 

3C#£#IEffiBtf?ffl:£. aslSfttSFE 

ft] 

iai Uii1 masi3.3 

*Tffl FD„ $BS£« 
FE tett£8W-«2rfe a 
#* -#*?**: 4u£i£*&#7;£, SBteSbEJJfiST,, 

^7’ffUBt, -Vi£^^m±Bt (fcfcin, .\' = 20M T = 30), 

S$£i24IIS£&Ciffi*&T*MfM iv 

fflr ffl3 .v/FififT A-0f. i£*ii#*Mg£tilSd 

#SJ£, - #**11# 

-$^ig/ft31i§i§[0BMl5]M t , *p£fl£?& ll $4>.9fSPJW, # -7fft 


r ;4 * 


**f fl* At «#*:*-.* 


►4JJ 




ft.. sa#i«f+, hh#***#. £-#@, 

flS£ftffi«ili*SPA«®. JtKS T«*0-}, -«fM'£2fe#&ttaif 
JSREftflt (&*m*&j£Tf**IWa t t’W<B;2 FE.3) ftifia^«cfi«5!^ 
!r, rftAtf, ISSftMiftftifiisSTM# 

'J' lima, #lft| Wooldridge (1999. $ 11 #)]„ 
us sFE*n 




#7Gi»®¥»if, sat, 

IftfB ( unbalanced panel) „ *fl W»ftMN¥#£fl ftgft 0 JE*&ft . #*fcfc 

& r, ftMfl'h®. 

T,^a«{S±«E^atlS|¥^Wi5»o r, + 

r, + ••• + t. v , af*-***®** (#tc) 

#»**, A# 

m, mi atn*i*ttif-* «»*«**, aa*#*** 

it; <Jn£3tt0f1jft i, T,ftlS2, afllSfcnJWffl-^^^Tftr itU^St^ » 

WT.-l. 

**T (***#*!*:«) tt 

RB«ft|21®c Win. x-ftfsrfr^ttifc, fffl* 

kTc i ±ftVJ.%k»&&mfk%¥r%&&u H *m%, 

¥it?tatt:SK*c as,. &*•&. mntE 1990 it^stTSiHa^rmw- 
'tiata# a. 

*, in*«fifflSlJ5W-®¥®#efciffe#»S, ^#DS#H^>lkfflraS« 

5u^*a#. 

«#l#£ja ran*. iPSK^fflaeasftiszffiiiJs^^iria^ifcg 

ia^-'trafUSff#-^ [#«& (anrition)j —}g 

*«M*fWilf*.&**W#iH»««IS-**. SPA, iittitJ52ft#*«M 


* it *« ^ ** 4* ifc.• Al ^ *lii A 


4U ► 







aj a^o *.©&&. »je^RT#6M.«S + ^ 

*, ia-^B»«,«r& 7 . 


#J 14.3 £9Mftill|S*rffi!8£3ttJ|?jfi 

-f- 3E 5'J.fc. 14.1 #7 t : log( w/e<„ ) fa lug( employ,, ), 

sales %■&*?-T ft HH&±; ft employ % 4iAi... £54^r#t^3 
449 faH*?&#««fa*tit&.i&, 5*h#5>Ml*Ui* 

-?££■!£ + .£&& T -'f- A ^ £ . iS#*fc«T n = 148, 

fli&ii £. A. 7 — * : 


/W’ -0.297./,, 


fin-* 1 


L.H9;fi 


H'tni 


- - 0.536, / 


ffra t u 


- - 2.389 


*ft»£tt* + Wft«H®3BafcW, MiiffliflT*4S«?E@e L'»J# 

ISI Wooldridge (1999. @5 17$)] 


14.2 


V„ = & + A-r.!! + ”• + A.r lrt + a, c «„ (14.7) 

* 6 B&SfPSStE a, Jfi*, SIB 

iP4, ussa****** ($ 

#$MS) eoffiit#, 

*lSflg^j«a*® <3, 

Cov( x U] ,< 2 ,) = 0. / -1,2, •••, T\j = 1,2, •••, k (14.8) 

JWi‘fi(14.7)$*-'M*#l*a*a( random effects model) 0 # It ± . * fit W 

BStlL»0flg&&@^WBj£»^lS)E.ffj!ia t a, & ZT Si 65*5-•'MS 

(i4.8) w®tfi«io/:©$T, $unnL&zn*i&m8p, m 

*n£«Mfir a, 


M r m * * « ffy xjr sv ft fl? 7f » 


k435 





150 


&, ftffl pJW©»?& ft OLS gft 
m)H a is .0.. * It £ # y„ ft W? * S $ Jfi * Vf rn tu ± Bt fe] li $ 9 M OLS 
RjR. ft w-attit#, {Mft.&Bsr 

SIWS'^l.So a£ X jin'iRS56 ( composite error term) A tj„ = 

c,+ H'Jft (14.7) 

VL - Ai + A-Ld + - " + + L, (14.9) 

«, £$fttfJB«££fti££lW-SP#. fil ft ISI± $*&£!!* ft ffl 
5feWc **t. 4BMff7«!gT. * 

Cov( i>,.,, t>,J - a\/{e\ + a \), a 

ftft, - Var (a,), <r; = Var (#„). («££) JEWWft 

#JftnJtg4Sft: «f««S 

(tuto mao.*! 

VJ,m = A#S WWit®. ft 

NfMift/J'W T, ftCl&iKSC# -'t‘TU««*l*f 8 *, £ 
t«fnw^tfenTsrii^ i F#esitfr® 0 

Wooldridge (1999. ?f£l05')], 5EA 

A-l - [ft,/(ft + 7V-)]T (14.10) 

as -to-i^fsiw^ia, 7-s, 

y.i Ay, = #>(1 ' A) + /3 ,(j-„j - AJ,|) + -•• + 'Mx ui ~ kx, t ) 

+ ( v, t ~ kv,) (14.11) 

£R'& IS JB (quasi-demeaned data) 5 SI ft 24 £2 ft i+ fl ft ffl (3 &9 3£ il 

«T ft, ft *8.t»W'h«CTe GLSWitft7.^S^g(14.11)65M^OLStt 

ft (i4.il) as® 

0L«£ (RE) ffifSft&JiiiS ■ISfr£#ffifcfcM -tttfte [Blttaft (14.11) 

faft (14.3) ftft (14.5) -Wffi) 2.8r\nm&1i&-Vi&. SSft 

REISS 

$m, £--ftT.£:frS4 J , 

<B]iia«fl!j«ff(£jio a, 

*«*=, &&&&%+, , ios^TSi'HHMj 

jstfS*ir..#«A S7Kisft»ljIW.f3S..&SpTlr)(f')tif'£K;, ft ft fft ft it 
Sft,M$D,cT»l£ OLS ft ft if,, at,A*®A--l-|l/ 


^ - h m# m #inh: *i KW.it 




Ml 


il+TGt/cl)] 

t-Stti+S, 


a 4^ M-l" -Srtti* J . £*; W- 


^ - [ MT( T - l)/2-*j-'i;D X»A -S 1 * 3 
0Lstt-H-iS(i4.9)M«^ c H.ntsnaa< = 

a; IRI-^ OLS^SJWi£#W0!r:#?t®ft5¥Jbr„ [## Wooldndgef 1991, 


» 10 


-JS^sCe ffl A It® a KnHr £$'* 

f, mttif »&--&. mx&xiH) w, 

irm (i4.n) 

mzMM'- sa=ow, #?Jig^oLs ; ^=m, nm fe, %f*t, ft 


ilii A rkiS'F'sM 0 M. 1 o U$Q%: A -fSiS'#, RE •fill' ft It £?£ i£ ffi is OLS 

fSitli, «, (WJMBtfT a\ 

{s.s'ib-ms a\ mmtt* 2 „ *, &nt a u m 

#Ti§X, Agf J, 


« 14.4 

A in -£ A -ft JS WAGEPAN. RAW 

;a^OLs N si&&.&., 

Mje. (due fafaxkM $• 31 4 [ ,5P. A. (black) fa •!§ S(L $; { hi span ) J $. 4& *4 
£, fiStf !«],?&&#$.*£ exper. ex- 

prr : , union fa married -. V 14.1 1? AHt tfr # . erper # it FE Ff ‘t’ i# A 

(4&«/*r 2 £#®T*.) s #*H**Je, 

4. 14.2* 

;&•£' OLS 4° SlFLsfc JsL ^ -F-te if ilfr it 65 educ, Mark fa hi span &3%-H.jk- 

ols oi.s #;4-£, Af .S.«J 7 

tfc£c ; £ f £&#}$.it$'!#£* ft , £-&*-a£-65 

+ -£- + £*##*,*]*& a, tf*13-st4TS64.^T* 

6#rS»pift3®.j*„ BJjit, £;&-£- OLSl*i+ t, & i&i£JiiKi-;4-tP ^,6.8*14 # — 

-^T<K> 4.7% J.:>• 

(1) ** (2) 

ft s 


m m * 


«-iK <*/.« rnttig*-)* 
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f5)S 14.355? 


OLS 9r a it ft 16, 10 iKfeo 
union 1MM.' & &■£ I 5 ! ft 4S £. irt 7 $, fl'Jft £ SiL^ft 



M 



* 14.2 





HSi* 

: log( wage ) 



m-^oi.s 


ssaa® 

«i«r 

0.091 

(0.005) 

0.092 

(0.011) 

— 

black 

-0.139 

(0.024) 

-0.139 

(0.048) 

— 

hi span 

0.016 

(0.021) 

0.022 

(0.043) 

— 

ex f>*?r 

0.067 

(0.014) 

0.106 

(0.015) 

— 

ex per 1 

-0.002 4 

(0.000 8) 

-0.004 7 

(0.000 7) 

-0.005 2 

(0.000 7) 

married 

0.108 

(0.016) 

0.064 

((1.017) 

0.047 

(0.018) 

union 

0.182 

(0.017) 

0.106 

(0.018) 

0.080 

(0.019) 


-£6S.irt,&&«ri+ + , A ft-te^-tt^A =0.643, 

£«£***, REtttf tt£fti4FEifi*jt»*0LS#ittt s 




KSS-0!l*n®ff]«:fjKl£ PWSiS (-fi) M&lg-Bt, ilHflfffia,- 




(*5c) ^-^->Ki^«#ff, #a«riiii?iadis($ 
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ft ft-**.*?* *44 


+#-**>*#.***; ■Sit*®.* 



14.3 


mmx (i4.6) 

BP a, ftiLZ&MikM. a, 

i5;i Atfj^mfgiUtfivA#, tfl&T a, fiM4H6&8fcri?ft*&#lfc*l9i#l 

jujutu (**) &<&®M <*£) a,i-j4 :*p 

w«siss@&-«isfe (sK-^^^a); tammr re. 

*A FEW RE Wt-ft 

ittwtcsem;^* a, s»r# (Hausman, 

1978 ) 

mmfc&m KWrJi&T+3rr&^tf»&i+*, ^mmatitimv. «r# 

ISI Wooldridge (1999. $5 10$)., 




mn. fcAP&i+^ + ITffiJfiJfc (siblings) (4'H*E$S±Ktf) ig'UM 

— tM-T, (Geronimus and Korenman, 1992) 

wi£5Ki0»jftiif, ws+;L^w*^*j!-jft**iSjawgsp^, w«# 
-HIS--65 4ft A ft A/SS, gtlf£ 

log( im needsj,) — [i v + 8 n sister2. + ft, teenbrth y, 

+ fi : axe f , + other factors t a : +u fs (14.12) 

s*. /%%Ei ifljawttffiJiA. mmw 

£ft,+ d 0 , teenbrth,,, SS-fZ(l$t, 3M/W4H 

'ESfc^Ti,, $1 ftjfiflcs 

iiss a, #*?* wt® rnis 

& teenbrth Sf ^*<2*5* 3p& fl £ WL £ ft ffi# W 

OLSft#rS£#*f*ft (-I'/L^) 

(14.12) 

mnft, t-ma 

Alc;g( incneeds) = S(, + /?, ^teenbrth + /??Aa#g + •■• t Ah (14.13) 

aBstfim# rs££#/£ a,, oLsfttf&'hs^e, asatij 

awft w H-i ih] wa- , 


«• .-j * 


* * as nr n * »;*•.* 


►«? 




129S#tt#. kxm-k OLSfeil- JS, >j 0.33*1-0.26.fi •'htt 

(it#*#**?*##) f*r«*;*6#«W{ 

§C i'f" J.^-lf,' .ft ¥ r J0, Geronirmis Korenman (1992) ffOJi.'U Eft. alT ^ - 

mm'nm&m'&Aim'.'ix w&»r°j-, aw, w*j£«• hn&n in*, 

teenbrth -0.08, G£/J'M34 f£ if- L*®*, 1* 


f°3 35 14.4®^ 


* 3 7 2 £• 2-, (14.12) 1’4ia.x;^*3)" ; T5K.4'tii\''&;.CK-7f«X 


*HiMg. ffetnafl? 

iL. %mnritmMBtir*.+zja. 

P5$ f (Ashenfclrer and Krueger, 1994) f 1 ffl^£ t> )> Jl 

M\&&& -1'* l49*tf#fflfflrnJ67^iT (id™- 

tical twins) ®f8.m4-, £Tift A , ft ffW S.fafn £ , f« 

Ettsusi mmoi-f. mti&TMiik'HmNtfim&mjj,- Mxt®'±?zw 

OLS W IfHHMft! 

***#*! f: #*-#«!. 

fit*. Hitt, Wrtl^^#fC^§fe#!og(rarm; W .OW^(/>^#W&5^^®in] 

!0, (r ~ 3.83)-. Stt <ttMT 

ttfll, *ft*l#B[IHl) MftOLSKit(H8.4%E.ffiH- W ft 

wji5.-) iKftT-mmMmymmmz 

(Geronirmis and Korenman, 1992) lit R W It 1 ft /K 
(Ashei.leLer and Krueger, 1994) fiFf ffl M t¥-■£ 5k (Wifi) 
i (matched pair samples) (HiM 1"0ij■? : JjfeiijS,. Ill)E #0MOlSfc tiZS"T 

fflf- (mi) im#* ( cluster sample) e /□ 

i+i&Jo Tfi, AfelfeJ&M, 9MI 

**fi*e#a( If, *5fMim#i£*MEJRa***lS ( unobserved cluster ef¬ 
fect) - 5 $ (14.12) - •ZM&m&Z-ftZ't-W 

£a|, SHt, fH]mmtt‘jli2/i:l?3§i*] 

M*******^##**.. #W. Hii#W 
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► 


«»#»=#<*« 


.wee^c.R 




mm&r *ffji£i»rw«jH*aoLs. 

«***, ^W3&tfW^tf:l&£*jE«llWc 

** je ti s suna * w&&t*ii- e*& a (wa# 

#£*;). . «ft-0LS3rtfttt-•#«* !*L 

0K13.9 +WJB*Tc jSHiin. Wft{£ ! Papke, 1999) fe if T 

*. «*)!«££•£&£& 

w*sffifl4njfliib^-«T'ifi|-*fii, a&ra-r 
tiZ W T' MifS )Zm £#}£££. M m OLS 

fe a « r a £ w # a & n -h & «■ h ra w k jh , 


► /j' m 


miitzTmftvimm (bpjesi^jjw) 
waffles- (ttiuwrw;i!r*tt) Bf, iaisi«®i* 

a, ill?# 

ma-asa—#. &®xm*t(s)m%mmif , £#M}k 
^4fr+Mjfe 0 AttH£*#&£&£jf]7$rft£Aft». imin&m&m 

sww* iiWBifc: 

*t*Jfe¥i9RW»«tt}££lal!H, 

iiaomrxft/j'-awaw« ffifttfw»#«{SJi *a#*n. nit® 

MKssBjfc-i. —sss r iisa*.*$*[# 

—-ttta-aoLs, -(fr^as^astfiii-* (&®£*ii£x«w, -aw 

*e, m ngnm mmitows 

snje*a&& 

5*#****, *-*«;b»*ols. faa^;&)sr^«iMJD«f»aitaa* 


£ 4 **# 


«*»s 




»4 * m & o*i mn&■&•** 
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lo6 



«£ «**}*£ - 




^ ;e 

j=r ^ 


m 

isi£5tic/£ff?i+ 

fSrftf## 


r m%ukm® 
KWi 'Bi^aas^m 


14.1 fgffist (14.4) \u„-t= 1, 2, •-. Ti 

ffl£MR£ te&tfllJft tf* 0 Mfflip*# A«„« 

-o.5, a^t. ffiasiWFEjssr. 

14.2 ^Rg -^*#£*0*, 

5, = Pa + Pi R + a, + m, 

st*. R**-g + lr7?--'NSEaJi, PJjMT'W 

mz e ( a ,) =0, nates, im-v\t (uiAi. 

Cov (x„, a,) = *„„ 

(i) 4-A tR ^ ^ 7-T g.f |ii] ^ Kj # OLS &7 ft if #. ffiW 

plim^, = /?, + <T ja /Var(.f,) 

N-~ffi5£>(.Wc ##*g (5.5) »#« 

(5.6)..] 

(ii) WfiJg#JJrff t = l. 2 , ■■■, 7’, 

o\> uE^ pl‘rii/5, “/?] + T ( v ja /*)), 

(ill) in*igff$iaq£^rsi 1P£ 

laiufeTHtw^—ae-a^g? a ao sp^S'Nsiawff^s^? 

14.3 z<„ = a,+ «„ (a,. -5 

£). MR <7 2 #R£ltf If %Xe,^v, r -Xv,, k* 

A * (14.17) &itj s ffiBJ 

14.4 + (Division 

I) k‘¥tfl-- J bW&tkMT 1^85 1990 1995 = 

(ii) 

(m) W’ 1 ?*—-R^rg, 


if .* «2 /* ** * »e ; * 4G .* 
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14.5 

*<&mmi!iin8T&Muniiiw&}tnT&&: mws 

ft*-. 

1-5? J5&&M& SATtiHfe, 

13£'JAffi:£A''h«Kil? 

(ii) (14.12) i5^«SP0. 

**#*!##«**. VX jtfH-'Mfc*** 

(m) jws^jE^wticiim^e^^dSfflOLs, isa. mmmit&at 

«»*£#*£, ®IE£tt^ff-4fi§£“A? SATfn$ 

tfl CPA 

(iv) ft# 

« # ft if si «■*; *t« » # « » & ^ k ? 

14.6 RENTAL.RAW+ftfj&Jl 0 SJBSX'f 1980 1990 

tk$SW. ®fi®^Wf4l«S4'5itSffl^f 

«fl s #a*i«i-vsa* 


log( rent,;)- p„ + $„y9 0, + /3,Iog< po/i f , ) + /? 2 log( augi'iic,,) 

+ Pipcisru,, + a, + «„ 

5St, pop AMrfrAri; avginc 1$ ft A ; pcislu ^iftAn c^ft^ffTAn 

«£T4Ht («^i+), 

(i) fflil-S- OLSfiif A'S#ffifrT?£®5S&-£*£f:c 1 ftJA 1990 

rif A ^ffi? 

(ii) ft** (i) ft&mm, 

(iii) «*1RAM£4>, SfflOLSAffiit. it® 

(i) «S#0rtttt«| o 

(no ffl@ie«sffiif-«i!. vmgfonmftm oio 

14.7 *Si{£fi3 CRIME4.RAW 

(i) tt*a£*fflfeffi*J££4Hfc«:ilrteM-0!l 13.9 

xa««®«Sc **M»*»***ft4«S»*4t? 

#? 

(ii) #M0£ja/s£f&ri-gao 

(uO * (ii) 'tifij 

14.8 ^*gffifflJTRAIN.RAWfi!iajR, Mft££SFJ8i)l|$ 


ir jj # i* i* *>/**}'# # : * .* 







XaIKiJllXBt» ffj *)Ofl, 

/irn'in/1,, - #) + rT, 0/88, t XX 89 , t Migrant,, + ^grant,,, - , 
t /J,1 or( ejnploy,,) + a, + m„ 

(ij m? 

w,»/> w*cfi). .exMUTift 

(ii) IS^Arr«n/ 

(...) 

Ov) finiteift, «*wrfg^'£fnw§(XM^7'e^W4.E^&tii&iJii? 

at Jim, ms.0 \o%ftrn. 

T&'jrn 

14.9 &M 13.8 1', afflWTtttfS (Papke, 1994) |fl * ft ft Jg 

lofi( udun,,) - a. + c,t 4 P^fz u + u„ 

St»f*. a, fllf, 

Alog( ud?ns„ ) = c, + ft Af>z„ 4 A«„ . ; = 2, •••. T 

*W—HliE%i2 c, 3 

(ii) /9j MiAiHSgffX? X*QM 13.8 * 

(i«) (ii) a tttfif-ffiaj 

14.10 (,) 4W 14.4 MTS?*-®*. #7ffiit£MX$Wia&. IRft 

(ii) (®H) WAGEPAN.RAW 8 MfeiSiS 

*. union £§UI.&.#tt 

inf;? 

14.11 ffiS.TfrfflJ-Jr an, on, ,-t mm 14.2 Mfeif M*® * . fS.T. 
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f * *f .=*#-? tf? : »f A. «F ,* 





14A 


£ T ® m v£ iSZ f u PS rn & ^ $ 




£*RJ*T. 

{F3.uT£l’«J Wooldridge (l‘)99, # 1D$) : 

■" ’ ~{l£ i ;: e'V " ' ' | 

j 

'. >■:. '■ (3|J'a. 4 /5 ; .r, l2 +-••-! /V,,* <- a, -t- u„, r - 1,2, •••, T 

, 

[A '¥_._ ft _ 

■ FE.2 ~ _ " 

L _ JMJtf- :±SIIL» t*§*L d'fflA*!*-_I 

■'" "* lS$ FE.~3 

/•: U„l X,. a,) =0 I 


j {g^KE.4 

ft £ £. _^___I 

-feStflHt - 

T. FE.3c 

jPTFlAj^Wr, ;V—cc, FEtti+tfi-SW, 

r ” "fijs ffTs ! 

| Vhi\ «„ i X,,«,) -“ Var( u„ ) = c 2 u , f = J I 2,*”,T _ J 

[ fKS FE.6 

; xmfir^u %%'££&*%%&! ( Uffttft**£*ft a, %&#): 

1 r«v(u„, «:,).¥, .a,) =0 ! 


&AS& FE.J~FE.6T. i3, 

ElJ'f FEffittffliJ-,, Ft tt FD 

aL*?wjm>gfiPE.6. £***##«**■*#*«*«. 


#r j4 * 


a# 3« e? # ?>j «r is *■.* 


► 445 








i60 


, fSSFE.7 | 

VX A,fD«, «„«& Normal (0, 7 *) 

lg^FE.7aS®(gJSFE.3. FE.5WFE.6, rfStfi -F{g£ f ##&£WIE 
sp#inhFE.7, txm 

t #0F Sti+filPWffifllW* Wf'Mc iufcStfFE.7, MajftlSTtfrjfii&ia 

s.. IIS. JMI^fH #**»«£, N*/h&5T= 

FE.l, FE.2, FE.3, FE.5 ffl FE .60 
FE.7 ftJia*, 

mnft&iCc) mm, mnmsmiK -«m. a^a.s.sffii£S?#$ 

*£±**M 0 +£. «fnffi^3tfi^iu®SnF : 

I <5£ BE.3 

ffcFE.3*. a, ttWSIffi**! 

_E_( a, IX,) = 0 _ _ 

fas re .4 

annas?®# a , m □ fwoj 

| {I® FE.5 

Var(a t .|X,) = ^ 


(FE.l, FE.2, RE.3, RE.4, RE.5 fd FE.6) 

= KMES-r^ilA RE 

l&ajfi|[?]!0 (quasi-demeaned regression) ! ft F 

SfctHSjiiiffllKU [Sififflttft#, $L¥ Wooldridge (1999, *10*) e ] 
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S . tf-# g a* :* # »fr ; 






15 









+ W 1*1 (endogenous 

explanatory variable) l“J @L 3 ^ ^ it, if'® OLS 

variable)Miffffl 

T.OLSifi#Jg:#-«ftW, S9 
fiWKS£fl,a6iim(S5'l>«g)aW£M*«o 

ep«tg$t#jn*# 

e flf £ tfi m m n » £g a a * ti m & l -j m # $ m « £ w m fa n jw $ ft w a « $ 

JSWfsilg, 

8F^ + ^^*«Wtt-iMTiitf.W^a«/h-*&(2SLSSTSLS)SI6-SA 
*2EW 


<a is -m 


3 - <t * * fl> it* & » (t M sj-— rn it 


1447 





tttijtt <4c r^^^**3e*(fnors-in-variabk)W|SI«,^:>' 

£&K«1K£T, 7 -tEfflEWE jff 

^ it at 2 ? Kin a# i m+MnmMi'b-mM 
m^,n>i’ fii7«fn7-77 a# 7&&ft & 7, st^fg^A;t .m 
mTffHtftvz#', t a as n r 7 : ih m & 7 a (**£&** i v a it m m m 

je iititn oLsut -ft), in Kirn'll* 2 9f/t;.oLs nTu&m-f 
-tM'W,- 15.7 pi-lit IV ft it 7 ft ft It 

*]«# u* W«ft-«#€kHU, ft 15.8 ’p7 


15.1 


tf*w**£fi5*#SHtt»fl4<**» fl m W 7 a tt). & 7 ft ih K ffJ B 
itit7 7#aJf:(1)Jfefn ftPi5in&Jttfej&’.*§#«.#-»«•ffiitit ft Jit 
-* { (2)K<n«rPi«ra»*iot«ii)Wia!iiit^K#tt>B- -tiSftWrtasMiho) 

t, ; IEffi-fti+fe-W^a#»n<J«iR#r»J-Ns&.+. .IW* -7 

t lf IWJ T-'i'tm LJftlftjEftttitft, 
B|i 7 ffi m if & >?■ J1J f — ® 7 ft : UK 7 it ill! 71MI ft ® "ft, ft «lit ffiftiUK 
ftTIf "ft, 7 7 ftfi.ffl&ft M & 15 •»• £ ■ 4 :, K ff J ft ft i Hfi ft m 7 & fi ± ft 
XT . W^Kfn.^l5aiff 

9.2 =p7itifeftft«$tt^difES^7Aif ;6;fi51S7.fii77£^nrPi 
tkifiSiSttKlftS, 

5 OLStttHff 

Sk, ffif & is - W fc iA it 7: it * £ » ft 16 it Js ft, Silfi «t 

ft, 

-tffi*ft«3!!ft 

log( wage) ~ /i D +■ ti educ + ( 3 2 abil + e 

77. ft# 9 *7, KMnfl7ft«MJ£T, inMffli&iu 

IQ 7 7jlTt7KRiJ-'7'77 -attftil-tt: 

log(u>a#<?)ft educ,IQ ® 7 

ftff. (*£***£&**-•»££?«■** 

SftftM), fitt— 7. 


&&&**&& • i+*SrX* If^: 




Iug( iva^e) — ji„ + foalin' + n 


M + . uHSl'abii. (U^-JIJ OLS^H-^S (15.1), ftSieduc ‘j a 

w/ffl*. ^#0 fomfim. t- -attfiif-s. 

S.fFTffif]*, m\m*J etluc ttfl-'KUAStt, nmwvxfcmirw 

(15.1) lld&aw#: 

i<>-i y-fo+fox+u (15.2) 

K-'f'ftflJvA^ r l -ju ffl*: 

Cov( c , n >7^0 (15.3) 

.T.*$ffi£Ai£ r U&, fcJRx^n/KifB*, $ 

mfcttffl ols. 

■h7m r w-aitftiiM, f*tjs*«-«a* 

8S?JWS-S=. (1) r Su^ffiX. BP 

C-ov( z , m ) = 0 (15.4) 

( 2 ) t ^ KP 

Vm(z,r)¥- 0 (15.5) 

z (e r Wlftxl (iiisiruniailal variable) 3 

Aam-m^n as. 4 ; mt**) -« £*« (. 15 . 2 ) 

M”, J*S^« - fi2.?i.y XiBSta, 

fog® y 1i?A (15.5) 

iEMsSfcMXiS, 

-*♦#*#«!««, B>/* (15.4) £ 

= Wfe/>2r£, Kfn*aj^t'Ea?r®iit^W‘ffijE«5i^i * 

-txige^ig»(Sl#Rm, : £.&#+, *«]# 

x - To + tt, z + "■ (15.6) 

MM. A T T, - Cov ( 2 . .r ) /V ar (z), 5fc (15.5) + (S 5c 3 fl & 3 

^0H-M5c. - ##&) MM 

( 5 %i£i%) 

Ho: 7T] = () (15.7) 

#&^MxA)-.0i2iv *,#0, in&asii#, JHmfttiN|*ie&lf£3 

(15.5) = 

ZtT'A (15.1) *6$ log (tt'age) AS, «*uc MlWt: '&%■. (1) 

(WA^ffe^ifilRW^nJjffiSIMSIf) (2) 


m J 5 jt _r A t * « * .9 /* .«■« * 'A — j* * 




-'httSS&fh «ifi, i£2!f-%«W 

m SnlS «/«<■ 69 —= 

4P, log (««*,) WXt, fl fcl MftJl$*l2&#'TlieJfe-5 

a-WfiFJStfl^. (fii"L-fl-'J?5 a/>iV Hitt i 1= /(? Ji;®W K — 

-ttfwta&steft#, esp** «/«c Mujfttx#®*. 

iv a «□, 

U<*a«*kc) l 5gi-fM«ff£jEt0£iK), ii- *# 

fife educ tff mothedui W ffff ^ 1“1 Kd® nj W -S’ Hi 5^o H it > motheduc SSiiS'S 

(i5.5) c isjttifc. 

£ (15-1) * «I«t -t IVj£#£^i3g*SimMMR 

Ubs) o fttttt. *-V 

*5tg*XtO:£, •EMTI^iEH «/uc K^Ii. 

i'®^0Sfanfg5ts+, &m 

store “ fi tl + /5| skipped + « (15.8) 

it'f, «*« *$**&&&! ^pped s, 3*t. s<n 

sjfeffix .«fe«7>/*rf i# U tiftffeHJfffi*: &frW9fe£nJI6iS««il>e Hifij 
score xts*i>/w/ wfs#fsiiinBTffi^#<&ftffi-'hwa«wraft»"i!j69!f »tt 

it = 

ff-^BJSSS s*>*/W W IV? Store ^S««fcSJl 

iv c i^s.f. m. ivMpped ffidec 

tt. HM, 

skipped mm distance ii —/& “I fit iS skipped Xt distance 

tt-'W&&f#W5&i£, IEimfiriSIJ5rr»xe» = 

Hiatus ( 15 .8) +, « + 

s*. ®m. 

distance ■'iutt-X; 15. 2 =P ft IPJ Stl ft S # 

7ClsltI«1faTttffl IV, U(ffi3£ffe*#} store «R*tB;g£fc S&SE *»c 

S(5X. distance foVT/i. skipped ftt)— "XSiFSS IV. 5tl * ¥ £ It jtl # — X 4f f*J iX 

m, ivannB*$se^s 0 

05.2) +«-sc 

i65 ftMi&ii, n%m. ««#««* as. 4 ; >-j^ ns. 5 ) [*»*, s 

(15.4) Jsj* (15.7)1 ‘t’fcjfgJiaUiHS'l#* ft. £iX-.ft-h. #*EW« 
0J (identification) jSflcirSfl] “T««S ¥ It (3. , £ Hf ft ff. 

( 15 . 2 ): 


450 • !.+ *&&■* f )ft ; j* ft«',A 




i'hJ C-WTr^y-j 

( \ :v( ~ ,y) - ft Cov( z . .t) + Cov( z , u ) 

Mft, (15.4) * Cov ( z , «) -0 (15.5) + Cov (z, x) 9*0 

WIltT, ftfnnlKftiU ft ft 


ft = 


_ Cov( z,y) 


(15.9) 


Cov( z, _r) 

itt«: $Q)Kz BP Cov (r, x) -0, 

im (15.9) 3t *,r 

*tt*. awr ft «tK8] n ££--^1101#*, 

(IV) ffii+S [instrumental variables (IV) estimator]: 


EU-?)(.y, .v) 

A - - (15.10) 

2u - *)(x, - a-) 

i i 

%‘x.x, .vfn?Wfi**»4B. (15.10) ^WivttitMu ft W 

ivfttMMtfc: 0o = y-Pi*> ft «ftft ivttH-ft. 

OLS^WSKfittil'Mc 

^s=rfff, ft »OLStti+Sfg*£{R&to„ &-6Ji£i£, ^ 

x£*h±ttitf, 'E*TEfi*A£Miv. lvffiiftt^[^^OLSftitft 0 

.40*S?£5t (15.4) «5t (15.5) 
ft w Setts plim (ft) =fto SnSft— 

i, (S-.SES#i-MW)o IVfifit 

3*$ h x5u ffl*- 

-'£&J8±g^jas<B»o aft#**, asst IV 




li» ivm 

iviiii-aigfaM^iES^-fift XYtthmrmm, 

£fn#0Ls»iij«T -# e *asca, z, 

m w*&uia-ifo 2 wi 

E( u z ' z) = (T = Var( u ) (15.11) 

&£ (15.4). 5* (15.5) fUSS (15.11) eUf^ST, ft Mffifi 

ft£A 
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(15.12) 


fT* 

.At, a- f].r tt)&{*-}] X.i o z h u XA\ '? i £ 1'sJ ft ,& (4 

OLSftttM--*. o, as ■» SLtf* 

n 

SMo 

A'g (15.12) 'jl£Af'J;X«)£H?Tffi,£, *• -. 

tfft! (15.12) '|'ftMWftMAMlU4-££--t 
•gcftftttit, #ftit *;, arJJ8f4Ufeit».4j .r, ft 

JR. ftfiilV, £fnnmigJflIV&*: 

fi. _ .V, ‘ &i _ /?i -<. ■ / - 1.2, ••• , n 

set, a^/ 9, *ivffii+a, 

o'- ffiil'M: 


**JH fl A**??*! iE&KKttflktt SffJtt/l 

^ST^UJ; 


St*. SST r IJT, ft&f-Yfft rBfc X; W#+**M SST,/» . Wifim*# 
(15.13) L t Sfcttfi. lUlfc# 

%?p,#itiT8L, m&frMRtnK®, affjsat^ 

ft* 

ttaiv«ou5ffiif* ft 

&il*Jtrr-3fc#;fc«£T. OLSttitttftAY=* 

<j 2 /SST r ,rfff a-/S ST X -R;. r ; MtftK Sift'd:+ 

^ iv»^ngte^#+mar r 2 Ii2 o ihYR’&g'hYi, ai-2SLswa^,& 
MAT OLS WAi (3 0LS**Bt) e R;.,**, IVfttf^dlOLS 
ffijrm-kft&c irift. fil = «»ft*#Y*a- 2ftft£Jm:^£ftY'K 

R 2 ,.,j#**ifi-f 1 . ivfiif-MW# 

^St«W'c /F-: z-.rWffi»T, « 2 ., = i, «fn#fJOLSft#g, &<£&% 

fS$ft, 
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J*i ft «B a? 





ffrrti M >•!&:« it 7:3 .< -%■<( -ffflrfcfitafr ivffiif-ft—iv 

—oLstt-if-swifjiiA-M, 


m 15.1 XfE**1£jatfT#ira<JlsllStttt 

40')$ MROZ.RAW k A f (I 

3^#tTrR7ft: 

logfuw^i') /in + fty-dui. + u (15.14) 

'/n>ti-x, Ain-$ oLStt-i+tt; 

Inn! vxlge) = ~ 0. 185 - 1 - 0. 109 educ 

(0.185) (0.014) (15.15) 

n -428,R’ —0.118 

; 3, 11%<K|BMR.. 

#'F£., •& fl 1 HI A £ ft £. if {fatheduc ) # Si educ 6) i -R- £ J;, $[if] ■& 
fathedm A u 7' it.. ?> -f- ■& -£- -ft jI. educ -1 fatheduc %3 & - -ft 

— 4'- «/«(' *\ fatheduc 3S#-® |)3 (#*- t ^^^.ik-jf'li.), .ftfn HT g. 

>4 -5-i i£ — A ; 


«/« ( 10.24 0. 2M fatheduc 

(0.28) (0.29) (15.16) 

r,-m,R 2 - 0.173 

fatheduc t it if it $1 9.28 , educ A fatheduc k -fr & it if _t M £ &J 

jMh£- ( S .L , fatheduc Sf#7 # *• * «/wr $# + # 17% -ip^) 

HI fatheduc ff f} educ d] IV, flf 

log( wage ) = -0.441+0. 05 c JrtA(f 
(0.446) (0.035) 

n = 428 , R 2 = 0.093 (15.17) 

IV-frifttA 5.9%. 1/2, ii4LflOLSfir 

46s ¥- k t # it ft teif- -ft : ^.fi #.*. 7= * 7 at o. 109 * 5 S r * i # * -ff 

bM, A. £ 0.059 jt#544-jtW4t#w*L 3 * «fc , iv ft *)■**$ * *. 

OLSftfcfttf 2.5-fr e,£tf **.«), iefflOLS 

#ife /?, <*fi 95%x/ts l'5]>bjgH] IV ■£&'.? #2 ; $£_h., IV W £ It E l»1 *$ 
OLS teiftf., ®4h, (15.15) JjsK. (15.17) £. ffi) 

#)M.$ffck, &{nx$,i£ik M.-%-&*Aif±M.£ 0 15.5 


&mWm\T*¥, Sffl OLS Mtei+*£ 


9n.5* 


J -ft 2 T * •# rf 4? « ft « * 'h — m >£ 


1453 






« 15.2 ttvttfjiiiafT&TrMEffi 

Fl$-£.in # JO W'AGK2. RAW & *)- j? -fi te -if # f ® #• c A if] £] v;6v 

«/mc «-£*£*,. tfjfc&fflTta 

AaT Sb-^ej^ f £i£3? : 

educ^ 14.14 -().228«Vk 
(0.11) (0.030) 

n~ 935, R 2 - 0.057 

^ &£.&**)#.-■$ ft #r-$:¥i4tt■?#)&% £ 

*:>•*$ 0.23, sibs M>*. (15.14) + (K) i! £ *$ A .*3 £ . 3P&IV 

ft if -f St -ft- # — & -14.. siVk -ft# eiVur # i* t-tii if ft ft (15.14), ff 

log (icdgc) ; ' 5.13 + 0. \22rduc 

(0.36) (0.026) 
n - 935 

(R : % $4&, IVft-ftfftJiiAsft R 2 

&-Jr #-&.-) 48>t5LT. /?, # OLS ft -i-Ht 4 0.059, 4*;fti££ 0.006, ir 7 if 
*£ lVft-if{£tt OLSftiftt;U?# c •?■ f & in *b it is Jk 

JL£■&**.if X&g, -ta-£ *£•4 01.5 + 
i'Si# (meshwith)r “T Isi sib^ <L fll ft f0 & : ft; £ fL&if-if 

*-?■*- 

«/«•+*$#*■**, auM^fefcfc-^AtfjR, @ 

fy tduc 3!, i&- — ,&4$.fll £,& 9.3 tJ + -ftifcj± : 


ft af6i &<)#]?• 4’, l*J±«^'$tt ( educ) *V (Jutheduc, s/V») 

m&Z'SZ' im, 3sn#»iaiii$i e £ffissrif#is#t& 

(Angrisr and Krueger, 1991) SfflifHft Jaj # (ft ft #T ^ , fljft) %. M (ft S tt A □ 
46.9 inm&Stf-gftSS-^ 

SttidlW, frstqrt 3? "p 1 , ^MD^jO, 5< (15.14) #9J 

SSI *-ffiS, /r«?rt i£S-^«/Kf -ffljfe. 

¥£3E9J. £»M 

jSfM^mSKAo f|f#Jfi 

a. Witt, i± 

mM%*il(>#)' J**M*W***A*8JiiW*a:, £ft«Jllrff*lgft 

Sc 

—ati*# 

A (15.13) +M R 2 ,.^t#A- 
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*#5!l - 1'£ S? ifn ?£$ (W IV ffiif fit, m 1920—1929 $.£. fo] ib £ W 
247 199fft!8fl:W*iSS, OLSfeitfg^O.080 1 (*S®SS; 

0.000 4), IVfavHt*!). 071 5 (0.021 9); W T£*S WteX 

twain, aiSSiJOLSW-i+fflWigEitflW^* (WA 200), JKffi IVttif- 

<*W f ttH-#tt*3.26 0 @M fcg*{s KM tt 

#T OLStttl fRWlfHKlHj^If £<> 

IV ffiifiltj OLS ttil iswa 

£-Ef_L, tjMT-TtttllitWMttW®®, if* Ivtei+flLfg 

#**»**»*«. *TJfc, 

Sy / IP^ic 5B M -PPIS . ,A 1$) IS |0 M .'£ (Bound, Jaeger and Baker. 1995) vf 

tews[it¥, ms 

rajat Bp® z ‘-iuzmn^n 

ivfAil MTf-APSWW®, 

(Angrist. 1990) r&mi$i{&$M£%n:£W.AtamnM&Wi%m 

logi earns) = fi Q -* /3, xxteran -+ u (15.18) 

j£+. wteri. If WAT. fflOLSttil-iS^-SW. - 

(self-selection) MfSJB. & 7 *t + fcS!|i£: tUttA 

AW«^»«FaEtH3co «<««« 

®(t$$WSER}ffl£{§W7-T£&iit& (natural 
experiment) I tfl'0 JE fl 13 #). JAWAT. / xiieran fKj — T T.fl-3E S' o ^4? 

(**) 

5TfsW, fluff (fg-5PM'T*'NS- ##&) WA &MWL& 

TMSli 1 ^. SP#W±W^ff*iEBI 

m w, fiE£-fltl£#* tv’teran W-T5/-IW IV^ife# o 


|o]JH 15.1^ A-JsS-?- iri A, 

(15.18) + w*«r«n ft ffttX Aft'S? 


ft-:*! - tW-f, #J um 15.1c 


se- i ,5 * 


.c.js * jftis ;r« mvtfi-m^ — m* 


►455 



1K£ftIil£*£#Tlv ft 14a 


ftffjegjffij, * 'in M 2 W*0* 

aj, iv£-Ktt«, iv 

«* * h jx EPft:4K Al 

iSSttiA, 

«&-*.. . WE** til: 


plim/?i /J| 


Corrl ; , u ) 
Corr( 2,5") 


t7 “ 

O x 


(15.19) 


*+, c. W*, u ft r ftitf «£. 

Corr(-,.r)iS/h. Sum Corr(z, U )til« 

'Kivfitt*wiis-&tt-£##*c raiit.BPffisfnR#{S -sfctt.sus?-^ 

u ZmtoteZ'l-'TxSu IV*-&fcfcOLS£#, Corr 

(*.«)-cov(.r,«)/(^j.iir°]A# ( 5 . 3 ) mn»mm oLstetta 

plim- @ t -A’A 


plim/9, — /?, + Corr(x ,!<)• — (15.20) 

fj. 

tt$£W j£ . i&Wi liJflt Corr( z , u )/Corr( « . x) < Corr( j , k ), IV *£ 8ff M 

HbtOLSlaiSle 

ft fllf fij $i flj ft5 ‘jz. f& n. M ?# fa s # f& (Angrist and Krueger, 1991) $}$'J 
T-t, 2±JX± 

fsJW'ffl 7^-lt- - fii' / J't> Q (§ . ,A f& W 5! j£ (Bound, Jaeger and Baker, 1995) 

«sTH^sffi^wieWa >Aim (i5.i9) + , «fn#M 

iv faff 

IV ft 


*7i w i5.3 

£#6*+, *«#•*«, ;£#**### 
**, 

log( bought) - ,9„ -t- fa packs + u (15.21) 

At, /*«*.< fe*o packs 

* & pocks A u -“I' te 43 A , pack* to 

- + - s !tltto±*r$.tA.#r&i£.ttto*milt»cigprices *«#** dgprite 5 

■ yf- * & >/F #• -# jfe SEreM.4 



U * ft ¥l “f & 

f&, &&6<]8.>jr3L-fe4L»% /nicks 5 agprice <5 ^ 
9k, M/M c if/price »T » /w*.c IV, 3?i & ii i& - ,£., £ ffHJ ffl BWGHT. 
RAW 4*6$ft#. ft Mii *t <vff/>r»V* «'fe : 

/tftfa -= 0.067 + 0.000 Zcigprice 
((M03)((l.()()() 8) 

n- I 338, R 3 = 0.000 0,J? 3 = -0.000 6 

ft $-21 f=] :£#-£.?. - %&i'\ # 

■tt, «T $ 16 ‘"T $£ ft A 4' A !A it, 

B i6 packs $ cifiprice ft tH 3c , ■$„ i0 ft ,£i lir -£■£. A, (15.21) ’f’ if] c igprice 
packs ft IV, fe^*.^fn;D 7 •£-£•£#? IVWftft#* 

log( bxvght) ~ 4.45 + 2.99 /Kicks 
(0.91K8.70) 

« = 1 388 

(*tft4-tf R 2 * Sit,) /fcacfc « **&*:, A i*-** 

#**•£*♦*., EitM^4.1f^c T*.#*HULSt**«,to. 8* 

rigpno’ IViKl-'-l''£•-&&• fr, ^pft, (15.5) ttfft 

t. 


IV fei+/3i+SK 2 


r : = 1 - ssR/ssr it® IV tei+ 2/5 to 
R\ K^SSRii SST£ T to-fe^^rWo ^OLSttofflf 

»*M, STivtossR^f^hoitBA-tssT. ivftrit'tR 2 fp;nltg#ftli, 

^ < tffi'S-IVfeittoR 2 ^#tl'ft^*i!J:, fH.lfe^l^ n 3.r <?«« «£&*. 

IWM#;y«#£#li¥«tfViLr (t) + Var ( « ) , @ftjtf R 2 W 

*» 6 b*k jE$p«fn#a i5.3 u^ttifcto, a#R 2 ^fliwa#to^FS 

#JMS<ntoB#*3M§ifift*toR 2 , ftrm&MoLs 0 ivftstr® 
3 4a*n*, to®"ftil*SWtotttt 

fit; < SnftRff]*fH3tf j3, iSfT-attffiit. A 

ols twaisto r 2 iSL^axmmuKmc 
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15.2 


TtEMsm ivfeit 
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!VlSiHlSS5iitt$iP7c@e»«^ 9 «fflAU5l*r- 

>, = /?„+ S].V2 + + u, (15.22) 

(structural equation). WSflim , 31Z 

(exogenous variables) c RSSjiifiMrttW, a, 

ffl^o >- 2 *i*, *«#$#, «, i«i ( a#, aims u, wfflsa 
£(»,) -do ftfOffl *, *ttift£;ft£4 (15.22) + €*£« (*, 
-%* a, afl/fl >2 ^ «! JmSfcWflMumfe# 

m.ift&y 2 -% «, ft*. «, y 2 ti^KiSSi 

1. (15-22) ^W^^SS-fRi^raSIS (KffJttSSS ifi* + i* 

ifi). iu^f]ie'esrg)tkfflT-^ic[5]jfl«g!4 i . iwssiKMtJi 

S (15.22) W-'hW^S 

log( u’uj/c) =" /?n + ftyeduc + j3 2 exper + a| (15.23) 

. .Vi - log (wage), y 2 = educ, z l = e.rper< > l&'njiSift, iHOASSi ttc/wr 
(15.23) + «lac-i^aHTWiKH- 5 a, 

P-fM, Sn^fflOLSfir^SC (15.22), @f W W (Tn# 

-aiswe a#. ##> 2 »iMi. 0 

■y-i&m r z, ‘-3«, *#i£. minuses > 2 ^ 2 , *, mm y 2 wx 

J«? RiK*, 6IHfc*lJil»$:»tBia«3S (15.22) *, *ESI£ 

S 2 -'E 

(15.22) Hitt:. * 2 ^ a, atfl 

i73 E( u j) = 0 ,Cov( z, , a,) = 0. fa Cov( ? 2 , a ,) = 0 (15.24) 

fHfflJEftf E(* l « ] ) = E(* 2 K 1 ) = 0,SMBfJH« 

(15.24) i§,^^ 2 : 

£(>',] “ - £,Zf|) = 0 

• I 

S J -|(>'.! " Ai - ^|.V,; - &Z,l) - 0 
: - 1 


#^4***4 < ^ «/Ml*: « It-: s*tt4«.lK 


(15.25) 



^ - $a ~ Piy,z ~ = 0 

. a 1 

&. ft ft p 2 M=M&iT®m., f&fe yi , y 2 , z ,ft- 2 

M»jg. asfeit®i'^.r:A& ; Mtei1 «o in*«tJU* 

#&* Si = >> 2 , #?? (15.25) 

ft; (3. 13)o 

z 2 S y 2 mt. 

1T% (15.22) +&& z l ffi$i&X3ir 

a-«s* ****#*#*»^j^fl£»iHHre**+*&*a*r 

y 2 = ^0 + n l z ] 4 ^2'2 '* V 1 (15,26) 

K4fr SH£ 

E( v 2 ) — 0 ,Cov( ?j, ?.■,) — 0 ,Giv( z 2 , Hi) - 0 

il^T^-@ (15.24) ^] £ 

7r 2 ^0 (15.27) 

m~f *, y 2 5 Z 2 W1*<#*.1 *«**£«**. fS 

w?= (15.27) DcfnaaoLsfeit^m ( 15 . 26 ), 

#ttaa»tia»)o -i$o 

^ 2 , ft z 2 * 3 «j 


ffifl 15.2 2^ 1K£tUl«f fU, 

AWS#, 4 daysused */F it 5 K - 4,1 4 - 4 # * !£ "fr 4 *• W * & , 3 /$ .% ft 
S 


co/G/'A - ft + ft daysused + ft SAT + u 
(i) 4 ^-rc-HS 

4 it. daysused l*J-4IV4-EEXf, 3 it daysused fKK 

(15.27) W ft S: iE s* W =9 ? 

(.i) frit.*£ft:f«4&<J AwrHS 3iS.^tt#4ft^R«? 


474 7?f@ (15.26) gi£#M7j?I (reduced form equation) M — 4 fri 4 , 4 

-SffmST-t + iSffSB'S -£*#$*, 

(15.22) 

^1 = ft + /5]>', + ft 2 , + ••• + 3 k z t , + «! (15.28) 

. ±4S9 

at ;?f .*7. & * ± & a j? 19 «•* « sh — #. Jt 




vj *-j «, -to*, t r* * 6 it 

(15.28) 'I 3 • gut. #MJ£ 

F.( «,) =0,Cov( , a,) - 0, j-l, •" ,k (15.29) 

y 2 

.'•'U «■[) + *i~i + •" + *k i -1 + V* + ^2 (15.30) 

SUITS® '* 

71,7^0 (15.31) 

&5C (15.29) fn^ (15.31) z t &y 2 te-'t-W&W iv 8 m 

*, 5 £fj *;*»#•« ****«) ^mz,, -. * t vmM 

-efua-sw ivm^aMi a*, - 

t&£-AW5Effii5g;§, »38tt-FOLS 

WW‘Ffi&:fc7E£#£ttffij£c 

*rrtf*»ffctra»r, sfnTSW®^«, **«#*«. i5.3 v+mn 


flj 15.4 IV 

■fit- (Card, 1995) *'J Ki 1976 4 « i * *•* f - * U •«- # *4t# *. 
#T 29 ffc] ^ £5 ffii£ -fc :£. (»earc4)j -j-fc't* log (uagi?) SL ^ , *£?|i£.7 

*tt**ttM£*t (SM- 

SA) 1966 ^&-f=T 

SMSA^-feSt*, # T nearc4)S.l!l'->^««X*, 

«*«<•-AMit * = % 

&ii>e —4UH# «/«e ntmttfc-4 &;T«* *«,«Sri*r#h±t* 
»SJ)3, (flfsfcjt-jjf., AflUi-if educ^^-^SU *] JU CARD. RAW t # 4t 
&, *aaSa5^i(.4Un£# 

a/ur =• 16.64 + 0.320 ware4 -0.41 Reaper h- 

(0.24) (0.088) (0.034) (15.32) 

* =3 010, J^ 2 = 0.477 

,mn-4 #] $*2L& t «fe#* n ******, 

Bf (S-B, *Mfc % &$.%■) BJfc*$tt*.T, t-f 1966 # Wi£. 

A. 1976 4M/r£A$*trt: *£ *$«•!££* 4$1/3, nrar<-4 ft t 
aUt** 3.64, 14 5(l^= Bit. *> 

*. BMrc4 4^1 3 35t^«ta , 15 , J^®^^^S^. 4UH T a# »ftjrt4#5(l t- 

duc IV, 

OLS*> IV 15.1 *fatW IVlii-Ht# 

i££ OLS 2#, .B I\M#-it{4rt#^«^4fc OLS ^18 ^ 



iO; IVteiftetf 95%X«E 0.024-0.239, 

# dJ “ft##* *.* £-f* K l' a 7 c 


3M5.1 SaS;!og( M-agd 



OLS 

IV 


0.075 

0.132 

rtifrft' 

(0.003) 

(0.055) 


0-085 

0.108 

exfx'r 

(0.007) 

(0.024) 


- 0.002 3 

-0.002 3 

exfK’r' 

(D.ono 3) 

(0.000 3) 


-0.199 

-0.147 

black 

(0.018) 

(0.054) 


0.136 

0.112 

.' w Yti 

(0.020) 

(0.032) 


-0.148 

0.L45 

*7m£/j 

(0.026) 

(0.027) 

atMfcft 

3 010 

3010 

E 1 

0-300 

0.238 

^«iea$#:»»wa 

66 , ref! 662 , — , ref!669 


j£ ib* ifr 6i£ , 

IV %i\ + , *M« 

*) R 2 M- * + & 

**.£, *f OLS OLSWJ? 2 4$ 

* 

1 

0 


15.3 — ^ 


rimi-iV*, 3-, ft >2 W-'hxAS 

iSjRflcitt'flJg >2 Wftw IV C . ftHl TOSOH is 




3 tYk 


(15.22), ‘S^r—'hrt&mffsffft 

►•/(Si 


* IS * -lA-KMtttl-J} M M-Bt *■!■ — m* 



s* 05.22) * 2 ® *,* 

* 2 ft s, **«&;£ (15.22) ‘E, 

£3^ (exclusion restrictions) c 

in**>ft* 3 spM>s*n:*, iv, sn^iir 

*,, c 2 ft ziftU l -; u, t 

«,*«*. ®iife, ^iaeswtEf-mwsifrS^^rskw ivo *##«#« 

iv. fijKJi* y 2 

ifltte 


75+ 


>'; - ?T(J -* 7T| 2 1 + III; + TTj Zj + t) 2 


(15.33) 


E( V 2 ) =0,Cov(z, ,!•;)= 0 . Cov( Z, , V 2 ) =0,Co v(z i ,v 2 ) =0 

BP 4. y 2 JftjffW IV (££f 05.33) * *, » 


,V>" — 7T 0 + 7T| 2, + JT 2 Z, + JT 3 2 3 (15.34) 

% IV- 1 -) a , **£•£«■*. afj«* tr 2 sE *r 3 

ff : ^=0 Jt, 7 t 3 vO) (15.35) 

£SP«£ft'fcM, 3®££«WiK9Jffi£c (., 65fiP 

17? fBTiftO M PT^Ofl^-o, iSte2r« (15.22) 

isffl Flfti+M. &&H,: 7r : -0 % .Tj = 0, (15.35), 

(15.33), «y 2 #l8W»#e 

,v 2 *, a* * •PHm.m u, **s£«3P4k m~m>&v 2 , e?nM 

*—a^.v 2 

{g$aSHn&il .&(£#& tr ( , SHnMtf§&MJi+# 
,v 2 0 #*»»***#♦***« MM, jE*n&ft -ir + J9f#S!|«I, ftf]£* 
nnaffloLstttf"0i#s» a#, ftfflft*. ^in#y 2 M 2l , z 2 ftz 3 ®ia, 


y 2 -X 0 +IT,?, + x 2 z 2 +x 3 z } (15.36) 

(tt*ta, (15.33) + z 2 M 

(**+ 5%) ®^JS4f 0 $P* -5 ^3 £it 

(15.33) Mlvfm+€£OTtN 0 

-S«<nwr y 2 , y 2 W IV, fflTttif- ft* A ft 

(15.25) 



(.V,l ft 


ft.V,2 - 
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i***#*3*i*i£ 


*a*f ♦!>< w. « * a 


ftz, i) = o 


(15.37) 





mmm iv*si+* a 

tli-ISf+f, IVteTt\R-fenHttWgfrft** = * ( 2 SLS) feit# 

[two stage least squares (2SLS) estimator., ® WIM fn)isffl OLS &I 

« iftW 5-2 y» IV H‘t. ivffiiHft &, 

(15.38) 

MianJa + rciuw oi-s#itt{t 3 &0TS-&. afnwwaaMi5fra*«ft 

2SLS,- (15.3ft) WPIjJ-1, H-fifl- 

m&miTM (15.38) 'I'fitOLSPUH^ *> ttf*7 .v 2 , 2SLSferf' 

(BA oi-SfttHaW3Ca±.«^# 0 

(15.38) ftM0!)3 : «-&flj 2 £y 2 * 

KffiTtJM, v 2 ' «,**!£, Witt, 2SLS)fr:ttS (15.38) ftOLS0!fl 

2®n °m'’ y 2 *-«», “;in#y 2 = y 2 - + » 2 ^a 

ft; (15.22) 7. 

.Vi = A + fityi + A z>2 (15.39) 

SiftS-JjtaJIK K, + /?,i- 2 *'*J9S, M-5y 2 * «*,*'«*, SSCj&OLSfitf- 
W««JSB = 

a U5.39) v 2 , Ul mum,] fi-ws# 

2SLswism«fl i 5£-£W$tf, (W^fa^i) fn«'M£3£* 

wa#!i OLSW^flL 

ft ivw^sn (15.28) *, 15.2 Uffiil&o 

2 SLsf&tut« Hitt. ssw«trtitiif#ffw~t ivHtf, 
itWfe* IViiE 2SLSc 

t. *fc_tifeSMrfr**fl:, Min, 

log( tm^e) = A t f^ediu + fi^exptr + }3 s exper 2 t u, (15.40) 

educ= 7r 0 + tt, ?.rp*r + Harper 2 + n^molheduc -t n^fatheduc + v> 

(15.41) 


iKSIM®*!; *35*03$ *, 5*0 (ji$M 7 -#K#?)o 


Mis.5 51lIk*tt««W0ffi 

MROZ.RAW (15.40), It*,, &in£K (15.41) 

+ fl *3 = 0 , * 4 - 0 , <**4.7 = 55.40. /> 4=0.000 0, 

* 15 * T # It # 6 t it.» * # ft * /f .= # J 




if-lUllD 2SLS-f*it/. (15.40) fft, 

log( zeds’ r>) - 0.048 +• 0. Oft 1 fdwc i- 0.044 ex pur ~ 0.000 9 ex per' 

(0.400X0.031) (0.013) (0.000 4) 

n -- 428, i? 2 — 0. J 3ft 

% ft if#)&■$&&!*!*> 6.1%, fait OLS te i+(A ft £ 10.8% c 6 f t 4 b *t 

5% 2SLSftit(t4L 


r 2S!.sffi®^{ss. -efn®# 2SLSM-#«r#sfi < j>: 
te4Ufc:&frf8iSMft&£>&)fl69c in * # ffl **? * fin £ ( 15 . 28 ) 
tWSlrftA'g 

V) = fin + 3].y; -t jS;.E, -f -•• - j3*Z*-i + U, (15.42) 

'jw, *«.*-» a^an****-^jy 2 

(15.42) £. + > %WiF.T-&tto %T «a#W2SLS#«« 
79 Id r : £Sf*3i£il «, 

)e. a$£ i5.7 


f£-^2SLS 


£$3$-*. *t]**fT**##1*ttW*. tftflGFnSTCZieiWffi* 
SllM^itOLStei+fi^^^W^aii, 2SLS&f*T®M#H 

f 2 #, hJW(G A 2SLSfeitftW (Wig) frjS&MMl^* 


5t+, tf 2 — Var ( m,) ; SST, * $ t * W,& $J? ; R\ fi^s $ z ft SE 

+ R 2 c 2SLStfjfr)g*TOLSiftfriiM 

®B^WaSc W-, **#£ yj/k (ififfi, *¥#» = 

jg#¥fr#l + ^¥fr*l; y 2 *W$jM*jat&¥;fr?n. 

$P¥frft,) (15.42) y 2 5 

r 2 sls 

15.4, ^ «*«<■ *fi£ 15.1 ^S^h^S^JSIH 
St, R 2 — 0.475; fi.®S»S^ttOLS^® 

i? 2 = 0 . 995 , *?«c # 4 $* 2 raw 



mnmzsxmii., Aottf, a* «?«<- &*-? 

£ 15.1 + W-6'ft±£ttfU w ( 4W-titi[J A'fi (15.43) £4H. )££ 
i m R\ uI^azsLSttU'te^lH^A-W^-HK^, «iWJBi4: OLStfcft K-ft, 


-t- 




x tit m 


Wlfrgft'J' M 

in. 


,V| TT / ? 0 + P\yi + / 3 2>3 + ft 2 l + / ? 4=2 + &Z} + “] (15.44) 

Jt,E(«,)=0; i,A Sl ,:,fllt ; £fi ,y 2 fU ,y 3 

fit S'Mfc "716-5 «, 

A'.Tffl2SLSfti+A (15.44). 'Ed^as 

aisa (15.44) *, ,v 2 «i> 3 

4 *o ffi, «g, «inxs * 4 

te&c) £S&X*T-iR&!£#£Kl, '£*££#65. c 4 Hi 

ini ssfcffit'f’ffiatfifcaic »&, #(n**'£itiE« 

,v : *q >■, *ty^c # «-8cfl: 

•fei+ftu 

fajs, # fr m w $ § m s & jpjm m - i' £> g & 

ft, NMBfr&ft (order condition) c 

saiRfflWBVfi#: 

KJrt£«B*«fi-tt#, WA'EH§5& 

itMW-ttc (rank condition) c 

E£»J^'>ft&ft£t<J*##J-#J5D, IHgE^-g (15.35) «|i*ifc c *m&ft 

jSlHT2|c-»WI£fflc [ #1*1 Wooldridge (1999, 

»5|) t ] 


ft-SirlH ft*: 

violent = y?o + ^i gunumtrol + ftzune™ + fiipopul 
\ fiipercblck * ^ 5 agyl 8 — 21 + ••• 

S!&£iTRI#ft« @ gunconirot ftX*$f 0 [«#, #£ Kleck fo Pat¬ 

terson (1993)],, 


m i s * 


A 5f f m to K*'b — #* 
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2SI.S fa i+ Ja £ 'h is 


&&£'t'&T&Btmin‘j!!.'®'i'-L'c iEifl 
4 *+ 0LS*frK8r*tftt. F IfciflM R : ® 

$ffl, 2SLS + « Rt , ji#tH¥ F 

se^atiasjj'a'i'pjMo £®i:, sh^om 

2SLS SSR, *86«iiESSR^SSR„,; *Dg 

&ZS&Z, 

wn;ti^^=iiffgHn i'msp^ 05.38)] fflfuwa^^^w^ssR,,, 

F^-fn^mnWo 

*&&&i ‘efn«rffl : f«»2SLsffitf-©w 

:& (Davidson and Mackinnon. 

1993) (Wooldridge. 1999, ^5f) # # jBHnJ tH* 2SLS tt F 

SStf-MWtffco 


15.4 





%t$ tm, *£«si 

>■ = /?„ +/2,x,‘ +/? 2 ,r 2 + u (15.45) 

5*+, >*.»•, ft^Tftiiaitt. Iffla-r MJ*SI*i9. 4- -r, * *: W 

SPJKiStt; z^rf+e, (*,£»#££) = MiftlS r *, 

tbFsC, stnjajff5!ia-/s 

y= A> + /5irt'i + i3 2 j 2 + (« - £,*,) (15.46) 

(cev) wiss^s:, a WOLSteM-*w«^«* e 

(15.46) +, sfnisjs h-^t;, ftcEVMtffaer, mn 

fg£ r t 4-j ,r s - ffl x,*ffl9c 0 x 2 £^ (15.46) + £^£8$, »I 

*x, ^ P| sinx, w iv. a^w iv x, *§£, ^ « 

(15.45) £#-tfii-*5*l*ig£ *, X 

*0£. 
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ifrffrnm j** - it tSSf #S#i2 : 


». ft SC 





i#2 


?l % f< ismmi^HL *, = >■; ► «, («,*», ww 

aii^), w&mn&mmui a, 5 « t ja*j««i. *, n *,**«* 

i»Tj;, r, fli 2 , saw x/ 

HrfnftflT«mffi *! ft* X, w IVo 

ii ^B^Msfnrijwf#fij-t$®r«'^a:S9i? *m, 2 -®=iasfi 

24M]«¥ifB+, te«wa±“rwjstt*-^a:*„ n-nm 

14.3 i?0r5iffl wpj 

f-$ (Ashonleltcr and Krueger. 1994) M0HE4 3 , ^ # BS Jfc ft f«J # ft W J1 

iv, iv*i»p 

ft#. 15.8 tf + *jr*«ttifee) -'H8#5£ 

#iJf!Q, ft'fl'JftM 15.5 L f 1 ffi motheduc ft fatheduc tfh'faeduc {ft IV, B]"li(j£5J 
^S6)c iU S ft 111 A A educ - educ‘ + e,, § motheduc ft fatheduc -j ®| ® tR 

£*,**§£, IPAM15.5 + M lVttitfa^^SI'JttiM^«]»ff|Slo fcfcigfS 

m motheduc ft fatheduc 5MJ]^ ffl £, ffl fig A 4P £ ^ & -£ (15.45) ft u 

4*. 

SiE«##Uft^««*Wffl5fe)0E«liJ»t3F(Eftf, *RrWfflIV^Sc * 
9.2 Hr^, ftfim^T, K^fg)ET, ft3£ft»rfflTi¥&M3Efl|Bl 
fi G M9.34 1 , ftfHM SlSlXsIS* 

+ /Q OLSMHc /y A5S£*£ft3$®«®£ 

m, w&%- -ft'nZ4im]mft, mw&w, 

log( wage ) = fi„ + /?, <Whc + /J 2 exper + fi 3 exper 2 + aAiV + a (15.47) 

ai.sinx-ifcssjiis$*w(piaic 

ftfnfg£$£3H¥* 

test | = 7]tjW + f, 


ft 


rejf; - $,ahii + e 2 

7, > 0; J,>0 # ftflttHTUfeS test, » 

tesi 2 % u aw, xmzitA#, 

( 15 . 47 ), nm 


log( wage ) - /3 n + ,9, «iuc + ft 2 e.xper t- erper 2 

+ a^tjfi + («-2 1 f'|) (15.48) 

set, a.-i/xjc a*, inmmmm *» h* <15.47; te# abu &Att 

J9r£*l*££*ffl£, %'A e, H lest, £*#£. [&$2J ftbc ftS 


* 1 5 * Ji: .* < # ii il- * » «•« * 4- — m * 




(15.47) jfij test, &,] OLSttifiC (15.48) ft 

m\% («*,) &min8MtoM‘AiT. 

a^sMigik, 

sn*«ff]©5; * 2 t'js (15.47) %&?, 

5 <*, H%.-.Wm&)8,m test, **0Xo Blit, *«/ 2 BlffitK 

,'««, &9 iv. 


« 15.6 fflffttflttAafEftttAftflift 

Aiflfllfl WAGE2. RAW + £jttir&ft#.#, £t 

. KWW + 4. #•=■ #«*.#££„ ## 

% Jr^^j 9.3 “f 7 — 4-f : educ , e.zper . tenure , married , south, urban fa 

black : -t'Uf]T'41f-4 9.2 $ (2) *'J t «|5 # iE- fa /Q fit OLS, *4**' /O, 
/«KWItK«a, «/«r *4**4.0.025 (se = 0.017), &4.*-fctf 
i^.strt±4,4f * 0 «&&4.4-Af tfti , -fe4.« fll«it 
4.— 4. &. i ft ; 4 it e j ^ ?, ft c 


15.5 






*«4 2SLS^ltft^$P OLSft«; JH $P ® fl] B * & 

m, 2SLSfeitfi#ft^t-^W#»iSo mat, &»-'HIMMESWrt£tt 

£ft!H7 2SLSS3i&S&$ 0 

¥wm, 


.Vi - ft + /3,.v 2 + J3 2 2i + ft? 2 + «! (15.49) 

at, ? 3 m ? 4 , tin*as a 

05.49) *„ ftim y 2 ft «, OLSftifi£ (15.49)o 

(Hausman, 1978) * iSL g ft fcfc « OLS ft 
2SLSffii+-®. *fl«r&£# 3 B5£&TH:S;S<, !£*, 
OLSfll2SLS#l;--Sctt«o JW*23LS^OLSWg#a*. »ff]»r£ ^2 # 

it# OLS ft 2SLS. SSt'Sfi®, #7 

SSliHsHt * 2 1#$# 
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m 


y z = «■() + ff, Z[ + *2 ~> f T t Tj f n-^Sj + v : (15.50) 

«£, Ba&t'?,-*?«, *'«*, -0fW .V: ^ «1 T/ : % «, * 

f0ft; i£;Sf£f] J-Si'll ts-'f'ifr?) c ^ ® u ( = <?| 'o, + f,, K4 3 f] -4 i’l t'flj j£, R 

w*. *, *5*, *,-o, sta-fit^swA- 

i' 2 ^/;^)JHB<lL'!l!J37tfiffiSS (15.49) + , irtt, S4ff- 
;■; S'^rtSA (15.50) »T£F1* 

jsiiibhi oLsffith >'2 ttiftaa, $fmi£UKR*$*aa£ * 2< taitt, urn 

ffl OLS ft it 

y t ~ jS„ + /3,.y, + j3 2 z t + p } z 2 t £,?>, + i* £ 'J (15.51) 

* tfctt-ftte# h,,: t?j = o = ip*w •t->’hfi 9 *w*T-fEft Ho, $frjH 

* 2 -5 «, 


0'ji5.7 5mk*ttwttir0a 

(15.41). 

v : , (15.40) t, (15.40) t e- 

£/«c # J*] £ 4 in it £ flfcuf, v, £ «. £, =- 0.058 , J. / = 1,67 c -64. 

«, ■% v, 4lfCilAj£**«-i£# e E 

MlsiW 2SLSterMJ. (6.1%) j&ftf- OLS ft ft It (10.8%), 


(i) aaa y 2 xt0rWWfl>±£ft IV) 

tfc0ftftitSfi<;i5f#SI, *a«a« 2 c 

(iO a * 2 (Miir3 2 ), woLsRnia^^f, wi 

*tt» »** 2 aHS#««tt±#T*. fmJttf&ttflgftrt&tt. «ff] 

3? (ii) + 0rW£S (» r o 2 ) Wftit 

iS^fSlS 2SLSftifdo BSD, fflOLSftifftfi (15.51) gf »ttj M /?, S? IrI 

05.49) 4 3 W2SLsftit(e, afi-tiw^waa^rft, 

S&tf 2SLS&£T£--t*?#: £ 
*a (15.5D 69 0Lse5ije>f>ffi* 2 Mjsa*MflfadiT 
,v 2 »rt4sp^}#a raj*—##&), 

(i) mftsmm 

»aaw»)rftft*w#gsfcs«ff»ftrt±aa$#wts:0e 
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3snt i5.i ***«&#*«, m&n iv&m 

Jt^MSSfESPi. + / sfcFI&Sfe* 

t^s&x'H&ffi&ft-.. mrfttn -^aBaft*****. mx-zmr 

iv *$W, *n*fMrtr+'jh-'f«IA**, 

ff% -rm-f. T43Ett ?J» *, »MT. MM^mJj- 

« (15.49). mmn&Bi ( 15 . 49)0 £ 

Ji ivft'irffi. feiTJStfltf-JFSUS Z\ = y\-k-P\yi~ PiZ\-h*io H % z 4 
afArH'jB+SMPJ, fyiamg&SE =4 % '3, jn^-efn 

ffl*. y 2 »^r* iv e s«, 

*»±. H*^****!®!**, *,5 *,*«*. &VT. a 

w—wsn^^»aw^*««isr— 

%cM z 4 5 u , z 3 ft*j 

is* *, w z, «aft»na£ife. Z4- 1 ? U| 

sms, f&mfcifcw&i? 

£:fcJt«5M 0 «*M, ISAHEl** 

2SLS t f r 3fM&9iiSiP.Sll^I^ (overirieniifyirig restrictions) iS -fT ^o ft 

4« fnesffl*. a®iR8'j^*:MaHiST.fi(fe^fi*^MxA$fiw«B 0 e«« 

sn*«nH#y>M#-^iv, roawa*iR9i 
8jjs. ifcsttafl-^nf^iftWa sn^sin^^KiM^iv, MitmwflJi 1 * 
sw. w\m\-&—f-w^w.^mm-. sp^Kfn^H-Mv, M^wtasw 

smm, 

4fc*agiRjNttmA£3ft*fi'r. «fn^^^t#2SLs®#, Mg*»- 

'Mitl&FIjEL 

it* a it iH*j «* 

(i) ffl2SLSfti+i^feAe. 2M9 2SLS#)s u |C 

(io w ihrtm^Mwm, m$R 2 , ep b* c 

(m) S0f*f ffjtmsi: 

sn* r,Rf @ar z * 


« 15.8 9UI'*ttH8YlalSB 

^ $. (H A 7-, (15.40) 4* ^1 niotheduc fa fatheduc Sh educ fr) IV, -^T 
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" / ' i± A i“ #] ft o #2>SLS$,J. 0 ft Piper , exper 2 , motheduc fa fatheduc 
«i3ft, R? =0.000 9 C 0A, «R? = 428 (0.000 9) = 0.385 2, it A 
x\ (p 1£ = 0.535) : . HA, 5C#*ft=&f **ii 

AiRJ'I#*, «Je? = 1.11 (p 1£ = 0.574) c HA, % huseduc#**. jIV&t 
, H ft ft ^ ft T 2SI.S ft ->+ 4 ft # ;£«: ft ft J=- ft i A , 
# ± A «^<r 4(1 2SLS#-if{t^ 0.080 fte = 0.022). ftlfeftr educ *t ft M huse- 
ducVfXW'vt Cp^'- 0.061, se = 0.031) JL3M?# 0 


T't, Stm#'JT£+2SLSM -ft#ifi*£ : 

2SLSfg£T, 

fKjX*:5Jfe±A?t-4l«!- Z'M, 2SLS#gMft>t-SttM— Iiafl 

m —spi»iuji£tt#]8i3rw»s—2SLs*M)“s*tst 0 wmm 

486 vtife^ fi£ 5§(D o #P$8- ?U HI )££ (Bound, Jaeger and Bak¬ 

er, 1995) i&UJT -ftfrMfl-f, flMm#$ftlL#r#*ll£#fe (Angrist 
and Krueger, 1991) » « W 0 « S9 2SLS ft if £ , fc^T 

f5g£P$^T«ftJo 

ipBrwfflasiRjgmfto sn£8fn*r 
% Ui) sp^-ftw R 2 ^mm 

tt, 

Wooldridge (1999. 3? 5 S) 0 


15.6 2SLS 


2SXS+W#^rSftJl*T^®X-%OLSl#aLTti[s!Wf5I@o ftSSft 

(*iE) 

if Mo 

M 8 M'f’i'J'ifeaT o ft u 4Si/j\ 2SLS ?£lt, #iift z,, z 2 . •••. z„ &7K&T 

IV)«, rn&, £&HMflS£ 

>\ CWjffl, £ Wooldridge (1999, *5*) >f e -ft#!# 

a 2 ft z ,, * 2 , -, z m 

#i*i# *,*«-£!&•£«, 

j® f- ft ll]^ 'Ll .X ffl ft M 35.8 ft , ffl motheduc, fatheduc ft huseclitc if fj 


mis* cl A-e »tt tf-¥ m »>«* v— # » 
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edu c»ll, Fj 422 “2.53, /> (ft = 0.029, &ft£5%* 3 F h*JT 

tawsEH, - 

,&c 

2SLSA'S. '&*flS± 5 8.4 T7^^-^Kc 4:tei+t±i Var ( « I s,, x 2 , -, 

ULmmxsfc,, «4> (-Jir»at*#»$«xsiv, 

ism^s #E8.4ir e ) **, ftfnra£fc7ttxjM£$i&T«.fr84 a &M 

2SLS„ 


15.7 2SLS 


, £* 10 *, * 11 **□* 12* 

y, = /So + A- r «i ■*■•" + ft r « + u, (15.52) 

-r,,-tj « 4 ffl -. * m 8* "£#•*. 

E( u,) =0,Cov( z, : , u ,) = 0, j = 1 , •••, «i 

*„C *TWJ5'J. m>*ftjB8iW (ft 

wr 2SLSWftfflft^£fHP1W. 

tf *!*![«•. 2SI.SM§Eittt®«ci®XS^m?'JKlM^i4MW-ffi^6<)ttSMec 
«»j*, insft(nweiM4«ia^#^*?»$s, 

=R^ra£&tt»#7J (W#fcftl) ##iiStt«ffl, jE^OLSW'ffftSP 

11 ** OLS»fiSttiB«HSJET. istf 2SLS 

ft -&«•«. aifiSifeffiAUE^^^c *ELt, 

*$*«###$*, ftflM»5*f 2 SLS#^iRSiJ{g)£ 0 fllin, 

E( ufi z„ ,■■• . Z lm ) = a 2 (15.53) 

E( u,u, I z,, z s ) =0, t^s (15.54) 
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dk 16 2SLSMfc| /-, J|'-#£g® 

15.5c 


fsj s is. 4 ner ** .$*- & *? t m ft k >t ■* * % r< % % ^ « - F « §t -& 

/jG’DF, - ,J„ + /3,>iGOV, + j?i lyVRAT. + ftgLAB, + m, 

GDP 'h V. P* Hf i. i* 4 ft ; GOV % £ A?# # t lil i iSVRAt 'k 
@ 1*1 ft ft 4 ¥l ?f GDP ft it*; LAB ?; f # /; ft * ^ L # £ Ham (1986) "P ft If # 

goov, ft ig :c ft rv? 


SnE£OLS«'|jJ& K#ff, 

&&AR (l) J? AMS Mo iofclSffJWib «, = /«..! + 

r,, Kim (15.52), sfn»iJ 

.y, = Ai f ftj',i * "• + &r ri + pu, 1 + ?,, i^-2 (15.55) 

p = 0, 3Mni2'3JUfl2SLS$S2fl, «, ,o itt^h, 

(25.52) IP £££5$ (15.55) *tiLjSrt<tW, 0fEmff]05iI£ 

isffl-'Mv, 5u, u, .nJAattEft^MIlto 

S2SLS^e^^AR (1) #5lffi£ 

(i) m2SLStt-lfit (15.52), $t#2SLS&£ «, e 

(ii) ffl 2SLS fiit 

i sg y, = Po + Pi*t\ + ••• + &*,* + * wror,, f — 2 , •••, « 

«4>» fl.-^HsJST^* ii) 

Hfl : |0 = 0 „ 

mm&M 12 *if>£iljfl«j OLSJ&it«&&a&iP# t t gfctJ-*{XA*f#fiff 

itt^ P f^; 

mtn^i 12.5H<? 

OLSWSPS^Ufffiffi. #JE Wooldridge (1995) 

ft — H£#*:e)8 AR (1) glffl, SffifOLSKMfHa. 

sg^kfrs-^s (12.52) 

y, = /3 0 (l - p) + /?,x„ + ••• + ftz, t + e t . f>2 (15.56) 

itt. J 0 = a: ( ,- (Q r / _^ o (JEJP& 12.31T + , "tfiyftffi * = 1 W ttWMffi , 

©AT«^«ff]Silt**T s ) WHS: s 

.kj?? 

MIS* J- * X M&if jf m m& **'•* 



m.7±^T.^z=z, rP z : mm, ( 15 . 52 ) *w 

U : &tf\'n}t, t ~ 1 Ttl r + 1 -£5 _L iZJ'&nlfrff), WttMitt., 

X.&’SZ&frX 05.52) *&***#*£«, mv. &*R'nfgB$K 
fcfciv #□/*£, IV 4>#*$$Sfr.Eii*/*£«.. 


?f?W AR (1) **$ 2SLS 

(i) M 2SLS f£i+it (15.52), &#2SLS«£a, 0 = 1, 2. -. „), 

(ii) (/ - 2 , -, ») WtaH+StW p, 

y,--y,-p>': i. x, ( = j,_,- ox, Lj fO ? fJ = z (J - pz,. i.j 002 )., 02 ft, ft 

(ho m 2SL.s(iif'^ (15.56) (S't>ni l 9ftt)c 

fRSOC (15.56) 2SLSjg£, ffltW 2SLSftt&&T+S£ 

iffiSik^Wc 


15.8 2 s l s & m ? j I £ it it Id ? n m m & m 


#.r. Aft2r ii /.V:)fl T #, ft ftg £ $$#* ffiftMft & ft ftft ftfa*? $ (hi 

s, 1E5PM oLs^itw^ssp^. 

*, US^AftAttnatRc -HftttMMKttft 

ftft$ —kuti]?t^7ntwi.A : 


W 15.9 

4*9 13.1 t, 4WD3 FERTIL1. RAW tWaittKfiM, #*]* 

te-S-ftS*. (Sander, 1992) 

edur&7rm. t ^ t*) £««r*g.‘fcU JS 5L ft iHl *t If 

ft-ft( meduc ,feduc)V$ % educ ft 2. A $L i c j3^ u . &) 2SLS ft if -it £ - 0.153 
(se- -0.039), *0lt*.T, OLS ftfttt !h ~ 0.128 (se= - 0.018) 0 2SLS ft 

* 2SLS OLS 

(£fr-t, i72SLS^ 95 % I. ft S f«]-J& ft i& ft ft 7 OLS ft 
ft{i ; ) CftS ft 2 SLSftftft£i&i+jL *..£.£, it-.itit 15.5 ^ ft 

rcftc S 2 ft£ 13.1 

(&4#«/hc) -e# t 0.702, ft.ft ft a 66 

?Kft ft Brft, Aftft'lfrftft, 2SLS40LS 

£.J»1 &)&■%-'& k -f , 
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aw -attftit, viTmr&wj&wAiiiitoinis,. 


$\ 15.10 SRJtlSil/l-tXA^A^ 

4^ 19894*14, 

log( .Wrap,,) -• $,+ 3 0 d88, + p : hrsempi, H a, *• «„ , f=l,2 

A 1 * 3 , Scrap,, 44 5) £ r 4 4 ; hn,emp :t % 5 Jkl£i»l W 4 

BflU 144, ^4^-W^Jg, Iifsi!'|s5*^^a 1 i4f4 

djf- 13.2 4 ti+ife-tf-$ ® , 4.fl4,4i2'^' hrsemp,,^ a- 4s 4 , 4 4 & 

4#*-#, a,: 

Alcg( scrap, )-«S 0 +/IjAPrjer/ip, t-Au, (15.57) 

-£4’fr^T, OLS 4^4# A#i= 'Cs*,*. Aw, 4 Ahrsemp, is 4 , 

«*» —>hr S4A i -&>Mi.2&&xAW[*]iif, aM&,£JIP,ii-yi!W 
= i£»t 441 *-*--433-4 bhrsemp, W^jL $.*„ itf, 44 IV -£• 
Jfc Hi 45'J, te-lUiV-rHU'i 1988 44 S'] 7 ??, 4^-44 

4, Au, —is.4--it-4«, ®4«f-4ir 

490 A-fi- 1988 4 m 4 A 4 A hnf.mp 4 Agra Hi ^0 4. Agrarii, *tA — 4- : 4 
4fcWlV. M m JTRAIN. RAW t 198744 1988 44.14 #-B)- 

f£®’j3 4 

A htsemp =-0.51 + 27.88Agra«j 
(1.56)(3.13) 
n ~ 45, 1?‘ ~ 0.392 

7 1988 4^SJ»iiki#iNl-4 

A*#, 4&A, 4?S'l»’.iki|-i;i|-4T, «.■$-&£ .S 0f£6$i£i>|Jlf*> 
#6 28-J'9tc 4 T W ft >JM$ 5 bkrsemp t^ + 4) 40%, ti. (15.57) ^ 

ffjfl 

Abg( scrap) = —0.033 - 0.014A/irsemp 
(0.127) (0.008) 

n =45. R 2 = 0.016 

is*'*4-, #iix/.»r4JiR a ig-i'l if* 1 io -J-at, te-s+&*f 4<& :>•# 14% , 
WitWAC, 1988 fiftljltiA 17 <J'St, * 

*44, *ift4 88 4nt, 

fttbiiT ,4( 15.57)46 OLS tei-H? tfa £, - - 0.007 6(se^ - 0.004 5). 
/?, 4 2SL.Sli-i+lt^A0'±J.7 2 -», J.-&&i-h±*mJE.£~»£o 


3 T>3*t, 15.7tT + »d}W»J- AR (1) 


# If * 


x. A ^ * i* it 
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W*0rW«IISI!Jd«!E i ffit 

*M®l5i|M«S«i^S c 1'^^iweH3L ; fi. IV3r&*£ft-2lc 

ttfeif-c ®H4f, mi fMftZfS, Jif *...,-% MTfff 

[91 t?# 5L Wooldridge (1999, % 11'$),] 

(Ashenfelier and Krueger, i994) %f. d 1 ; f iZ. fsj 3‘H 5Sr $'f§i£ f?M ft, VJ,ffi 

log( xvage- 2 ) ■- iog( wage t ) = S 0 + j3,( educ 2 . 2 - educ ul ) + (u 2 - u ,) 

A + , educ 2 , 2 *J&# 

FT ft *!£*#*£ IB ( educ 2 ^ — educ j ,) ft 
( fduc 2 ,2 ~ ec/uc],!)^ IV, Jt 4* re/uc;:.| ix ?#icj'09 - 

ft# 3 /?, 55 IVfeitd^O.167 (/-- 3.88)e fflfcfc^T. -fifr£*>WOLStt 
iKS*! 0.092 ( t ~ 3.83) [p!hL Ashenfeiter fO Krueger (1994, £3)] c 


► /Jv g 


w *:#is**. afJA»Tx*3**»*»„ s-f^-tis$s^ 
*£«. x*ss «&***«* 

■rm to t&mm’kM, +»#***«*,• ( 2 ) 

K(n&9#MfiM£o 

a*rtRfiia, ■tw*rt*n**j**±»tf 

- M'a 2SLS 5jfcj£**|] 

OLSo 

15.5 *+«*****-+*# 

it ft, IV»J&#±M, iBSffjS 

'j-'Biw^^'Efn+w-sc^— 

mmwmg (w«attii&waii) 0 

£*#+, iv 

jfrttc s-^iMnflFgss i6**fc]-T& 3 


issfmmi*^i ■ h-mbj*-*& iC: si.k&.a 
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% M. 


02 



g*$£*l 

£i*£'.4 ; M 

a»$s 


arm 

tt«k *¥?*£* 

msvswm 

5t2k$ft 

fc&ft 

iR@J 

mwsurm 

IM« 

ttfalre 

x.ft$t (IV) ttit# 

Mgi-aa/j'- 


(25LS) ffiit 


15.1 

#l (pc) 

GPA - /3 0 + /?| PC + u 

5t + , 

(ii) pcm°m^'£®#) i ¥-<\kAte£®o &&&*#%x# 
WiftAS PC W-'Nfrftl IV? £ff-£gsE»ff-£*£? 

(iii) 

4SKW.atfiKio pc w-i'ia# 

15.2 nzimm6.3Wftfo&%teifihWimtt¥3if8,%ib t )mmc —t 

mrnmM 

stndfnl = ft Q + /?j atndrte + £ 2 />n(rPA + /? 3 ACT + u 

(i) $• dist ifcikf] dht H 

ngv 

(ii) fig «/«t -igw atndrte {fi—' fW&W IV. rfwt£*B 

(iii) imununnftjjM (6.18) priGPA-at- 

ndrtt : 


«T 15 * 


A**i*i+*mpfH9*'}' - • m >* 
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undfril ~ /if, + /?, atndrte + fcpriGPA f /A ACT 
t /? 4 priGPA ‘ atndrte + u 


atndrte —fiS iA ft priGPA til A m ft! A o {+ £, )£ priGPA ■ 

utndrie mmiv [&/P: ^ E ( u I priGPA , ACT, t/irf) -0 (•£ 

priGPA, ACT, dist iy^UtfiUSE). *4 priGPA fll&r WfffilftUI 
u 

15.3 

y = fio + j3j j: + w 

iifflSC (15.10). ivtttMt £, 


it*, j 0 fu = y.fti, 

(Wald, 1940) 

15.4 ft&t minium, 

IK# 18^~25^2l|B]6f]^gAStilk (EMP) 

gEMP, = fr, + f^gMIG, + fagPOP, + PikGSP, + ,3-gGDP, + u, 

MJN, *Ul$l5£^K*-WJSffiK£lK; POP, % id $ ~25 & £.151 
toAP; GSP, GDP, ^nasrt4r.&fi 0 ll« STA 

f-i*« <¥«***. 

*« (o aunMna*, %M£&'S>p4s&.-& 
tm^stursiM? 

(d) 4 L/SMiiv, $£gJ5K£RigiK, 'Ete£iy£fcttft*ISSH c 

gusMuv, % u , 

(no 

gL/SMEV, J& * gMIN, IV&&. 

15.5 ###« (15.19) fn>-« (15.20 )3 ©£ <r„ = a,, 

x Q>rr( z, u) = 

0.1. X©€ Corr (*. u) =0.2 e 

(i) 

(ii) OLS^tt2SLS^tMXM 

15.6 (0 - + *%*#***!- + **« 

n& y , (15.26) #■ a a za ® it m 

(15.22) + , 4lit»?J >, 

.Vl = 00 + 0 , 21 + “ 2 +: + '"] 
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$ Vi pj ftl 7T, ?? 7JS tf'l 0, 0 

(11) 

(iii) ft ^1)2 ft 0j w —S'ftfSif ? 

W[W^*WiS, #JE Rouse (1998)]: 

score = ft# *+ /3j choict + + u i 

5^4, scored rAw ft—ftiillJE'iii. H4- ■ ft 

/fli«;«rA*J|ttA, fAoiwWlV* 

famine 

(i) ^IStfUft^r famine , ft#ft c/ioh* j£ QTtS-rj a i ffl:£:? 

(lO Sn*4#^i|JcA^a^^ift&«&Sim^>KM, grant 

U , 

(iii) 5ft c/jof'ce ft ffl 55 S' ft ft ifij ft gram -j choice (H ffl 

ft? 

(iv) 5ft score ft ft ft W ffl ? [tl/ft: 

S ifran/ fKjSSfc?] 

15.8 + 

score 

H#w## 0 ) 

(ii) 54 xorr % p girths (i) tP#*j^JM*fl&S*W.re., 

(iii) di) 3p-»-«f>5e#w^#fni«im*«^^rt/Fnri8)ft»® 
Sc ‘Efnj&SfB&Jffi-S */»■&> *§£? i#»#c 

(iv) i-fi&ftirife*Jigffl|2035«»jeart* : Fi*4>»«H*ft *»>/** l)5 

15.9 (15.8) ftft# i*»/>p«* fMit-ft' 

£?1Mfc«WJIIfcJ.: t%£ SAT &mWi'i£¥%l6ti*mGPA a 
4, SnMA'&Ivftif-? 

15.10 £tiS3fcltfl — jil i£ft ft , M ftSfrWSf$•15fS (Evans and Schwab, 
1995) OTi£7$iSftft±K^ft;5$)fH£ft^M^ft£MltP|S]o 

ft, 4ro% f »zMi, i, If!rt!jft0c 4" CathHS ft ft 

college = ft,) + ft CathHS + other factors + u 

(i) ftff'ft CathHS Bim^u fflft? 

mis* a * g ■* & tt j, m m ■&*■:■-*> 



(iii) 4- CathRel $nm¥±£mn.m'l% = F- U itfc'Ej® 

CathHS £4**4 

»r flaw ft:®? 

(iv) ffc**£«m*t;tSSK&T--0r*±«R+:f.a 

fctl* CathRel ftfcGirtHS 

15.11 #jg 

i££: 

JV, = ft, + (3lX ; ‘ + M, 

.t, = x* + (15.58) 

At, «, R5 ?; ft., ftfflHMJ * ft.r,= (MS # 

S*J<S, Ha; *«*, Mfi Jt - ft**i*« <*JG-*«*WJl*7Wfli 

495 (,) ^as r; = .>•,-.,, '%ZitJ\A (15.58)o £:£0j]$nS/?, >0. 

*fx ( #!sl 01151, ft WOLSfAtf- 

oi) ftmwm&izzft. ims u, fu e ,i*ii5;r/ «., 

^.r; .ft., .*#}*, ftflEU ] -i-,) = 0, (.) SP # +1* $ I» 

(m) a, 

av) * n#u a ft /?, w-atttttf, ss do ®frfti? (Mi) 

>+nm^s 

15.12 WAGE2. RAW +tfJtfeSf = 

(i) £{51)15.2 4, ffl sib, {?■% educ W -tlft, tf0SM IVtti+fi 

j£ 0.122, *Ttt^ed5lfi, isffl sib, ^%educ ft IV sib, ft AW 

i&ft educ , ffM OLS 0 !Q ftlifi fik^ — #ft . IS# log( wage) ?t sibs 12(1 t°l 
0, 

(ii) $1 brthord til * ft £# , bnhord % 1. *| 

f5r44±ft4*, £fi#2. 9$S), 

&fr^wrtt&rfftori/&5IIIJfi. flffjiiSJ?#@£i+JiM*ftftfS*. 

(iii) (15.1) 44 Artfeord ft -4 IV, IS 

a*, 

(M aft, 

4, affimftg® tfisiTStsw#, 

log (imgy) = do + d\ ‘’due + do sib, + 


U 






flxS-tt'fnSffl brthord ft %} edin K) IV, sibs £^4Kl r educ tfr 


It 96 


educ ^ ?Ti sibs + Kibrthord + v 

(v) m brthord ft & educ tfi IV ( .w/m 6 # M IV), (iv) g£ 

WfciUft/U»4S**o 

(vi) is mm (iv) \tn educ ^sibszmm*. 

(v> 

15.13 FERTIL2. RAW 1988 f 

ttS, ¥&*!£•«* 

U) ^OLSftitWTMS: 

children = jS u I- jSjeduc -t fcagr * jS-,cge 2 + u 

WM, gd£*Ftt*$, 
ik-ZlP-? *u*l(KMfcJH*ff5-*Fttff. 

/[?? 

(ii) /m/,^/ic (E£ 

frslhalf (i) iftP/3 frsthalf fk educ ftfj — 'h pi 

MlVfcflL [ii/K: fJtflfS«-efclPljn 0 J 

(iii) iiiiffl frsthalf >k% educ ft IV, feitfS (i) f5P#*«*5!|, WBf 

(i) 

(iv) ftHSi+lgit-lI'f * electric, tv ft bicycle > Ufc'EiiW Sir'll 
Me OLSfH2SLS*lfiit:fr*S, # ItS «rf«r Mfcit *» e fFff n-W£ 

15.14 ^SSffiCARD. RAW't^MfcM, 

(i) «fl]^ffll5.4l*0ffiritW)Erepr^« 

log( tMyje) - /5 0 + fijeduc + fcexper + ••• + u 

15.1 t?!illio *f£ IV educ W IV. BP 

nearcA, u3fft£ 0 nearcA M ft W H , #|$n5fcjffi 

H$J»fB;t>? T##»c 

(ii) + illiUFdffi Ok iQMnearcA 

ft-zgif? 

(iii) $ IQ St nearcA, smsab6 R 1966 regb62 , -••, 

rez669 &ft®Flo «7JteJI±Mi*®$»±fff. IQ MG 5 nearcA 

SnHf6i*« : *- i 5ffc£S& (ii) 

(iv) SAM (ii) fO (iii) ffl5# - 4 , > ^T'ltlog (wage) JTM 4 1 SllfrJ sm- 

«66fp l966 ^ife*£dMR$*«S*tt, 

15.15 INTDER. RAW 4-M^ffie 

rn 15 * .-C Jt »#*!<■ * M KrK»'J-~ *# t*8l 






'3. - ft + ft inf, + «, 

wr *. warn (o «#tt oLs*£7«iftft&tt«, m «/,.,.*/, n 
iv, SSffttHS (i) *#■+«*«. ft (Hi iv fttHKif ols- mite#!tfc« 
#FSnM? 

(iii) 

A/3, - ft + ftA/n/ ; + Aw, 

OLS ffiit'E:, #44 ft 

(iv) AH (iii) 3K # 4 1 &)'£ A ft § 4 1 , ft ti ft A inf, , ft ')■] A in f r (ft 

IVJ ft* ft, CJ&tf: 

15.16 CARD. RAW + MIS HA 
(0 3515.1 ft. ©WraiRW iv#1 

ma (15.32) * 2 „ («* i5.i. uffttgas 

SfiffiitflonH4»r) rdut -t&Sfcfcift, 3&J$rOLSft 

(ii> fl earc2ft*>XR-. 2SI-S Witft®* «/«; 
ftn} ? 

(iii) t&- 3 £$& (ii) 

15.17 MURDER. RAW 4>W»«c $ * mrdrte ft i*** , 

eus 100 000 'JEM ««• ftl!i#fn±-ftf?j#ft& 

&&mGAM.&»0! «««« ftM£Jk4ft 

(i) 1991 #, 1992 ^ 1993 ltlEA? 

(ii) flffi 1900 1993 t- mrdrte ft<i93, otc fll 

unrm ft)i& 0 J) 3 ,, ft*f «« tt^JfejUMISff*? 

(iii) m\m 1990-1993 'MM!*). fflOLSfSit 

KITJfl 


Lmrdrle — ft + ft At'xtc + ftA«»fwi + Aw 

HA. ttUXffi#S*UtffA*A*fHB? 

(iv) HItec 

(iii) i^ftSO a* fi£ A,m'.,ij A« 

W, C£* # Afire )Pf 

iw ,tB0, ISi/af.jMSft, 

(v) A«re ft IV, (iii) (g 

£A« n ™£##M, (iii) *#+ff£ttttfe#£#£ft? 

495 15.18 *a#ffl PHILLIPS. RAW ftMJfejg,. 
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■ If *»**#«: *■ ft ».* 






&injf — $j *" /?i Knew, ^ ft 

St. &inf, - irij, - infi SJ OLS feiH£S¥?B-t. •ScfLHi&'ffi^r? ft 1 iir f, ti 
unem, *-f /?, ft OJ.S fti+ftBJftff-*##? 

(«i) « £ f, ft ^ £ rr * 11 *flF&a§*f*Tfc**r0l»»: F. ( e, I 
inf, | , kh<w, ,. -••) -0- ft S li {$ $ «??<?«!,_,,$.*7 «nem, 65 — ft 

i/ffU IV^j£# r 

(iii) #f unern, ft unern, (eI ft une» i, ft unern, . , Hk 15 JL 3a'+8 :£ 7 

tjM 11.5 't’W Ol.Sft-irHiaff tt42. 


PftH: 15A 


mm, mwmt&mTimft 

\ I 

,v - A •'• ;V'i f ft.? 2 + ■•• + /?*./•* -* « I 

St, A,. /3,. -, &**#*«*»#* (#»); 

jffg-idtfiifflfttt-ff, _ 

!" ” “i i 2SLS\ri w mft#7 1 

|__ nm z-f y , x, Biz, I 

, {ssIsxsTJT^li^Wa] ] 

! u Tr^ftis, ni- ivm±i _j 

iriftftft K ftx, iv 0 

| <SS 2SLS. 4 {$£#] 

L _ l j L X&g*;£|ig^mfe££gStt*jgn (ii) 

ftt— SH^lfS (15.42) tW'ltft. 

*• *„ -, *„**•#£«*, Jtft= t , -, z m X&\$L& 

ISftlkU (15.42) *K y 2 m%®% 

v 2 --- !t 0 + n,z ] f- n- 2 2 2 f- •■• +- ?r 4 , 2 * , + JT* 2 * + ••• + Jr,„ 2 „, + v. 


« is a r x * a 'dr it- v m »•«. m--h — » * 
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(15.42) * (fifr&ff), 

TW&ttfcttffiSJEfrttftc t#£ Wooldridge (1999, *5*)o1 
£1 15A.1 

_ft flxiS 2SLS. 1- 2 SLS.4 , 2SLS tffrg g— &-ft ft), _ 

' A&2SLS. sT 

|_ 4- HgF.(« 2 i t ) =g z u _ 

( M15A72 

ft^5t 2SLS.1-2SLS.5 W&#'K, 2SLS fttffiSWifiiF.S^>^ Wo 

2rJS (15.43) *0f£tfjA9, }fft * 2 ffi * 2 = («| 

[•• * - 1) 2 1>; ft#,a,*2SLS0tll. 

i£i£l$3H, i£ HJ| nT K1 ft Wooldridge (1999) ‘Mttfio 

£115A.3 

ft(K#2SLS.l~2SLS.5 2SLS ffiif ft ft $ 4ft $ * 

2SLSftitffiWjift&It;&tfJ, {§&«« 

(X rfUFSEttfl) ftStfciEo it 

J!4&&3tt4ftc [|l KL Wooldridge (1999, Jg8*)] = 

*Twn*7i±»&JB. am*** -*«£» tit, *d|b]ols& 
ttT, affli&aHKJgflfttfTa (&JSIV) S&iETft&igttfnft 

soo raB-f*rffianrwfi5«iiw«»i(Eit* 

I fl§£ 2SLS.6(S*5iJ*S£] | 

I frig (15.54) figftr, _I 

ft 15.7 
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Sn*«fnH#*SJJ®fi : «IftlB,S6ffi1iti‘|iJ¥#» D 

«#^l^-#mS0Urtift^Sfe«S:14(simuitaneity)c 

^rs*a(sEM)w*-& 0 sEMf 5 §EW4ta@ttjT^i?Miiffl.fMSfn 

sEMWS«»iffitt e Basins i6.i ^ftJU*eu#8«SMttM*w 
ifciEfflWfcN&TfJfc. £ i6.2 ^*mw*£«:£tfew-ttfe*fflOLs 

i6.3tr^-^W^TSW«.tr«a t t J W«#J#ttfra?TT -m tWffiS, 
M 16.4lfilfif?gifi«itT^ikfi^:*-8«*a,. «%*«ga2M?;taA 


in i6 m m* *&&’& 




MS.- 16.6 ffjlIjft2Wi*Aft&Mft£arfi4t9. 


16 . 1 


soj , 

❖ «.• **«a*TAiMfc»T*M'ii* c», - 

h, = a | xv + j3, z, + u , (16.1) 

5^ + , z, 

M, (16.1) rf.; SfflP.e^T^ftH 

SS’t’W S| -T - ?! AS (16.1) jS&ftArft (structural equation) Kl-'-AM 

X, a, jtnJIU'fliwM# 

*bsc, «i.«, *aifei#, mn®$ Ql *iE <£*«» 

«!<0)-. Mfx£t&A&$ft 5 f<E!fc$B*, XA**XffU9/J'Bt«C 
3?5&«£#f*tEft£&W$ffcW*BS®c sn* s,A*HtifclJf, 

£ftii0£X$. Sa*fi!liiiikX.55«*. MiSAftliSikM 
XAtbaA^'lWIA^o 

*>« «, =, Mft«4fl«r#attiML «, 65SC3E-*. •#, t*:S'l£X, 

*, Kr*«JHSI. ffl«, *®B, Wet, 2, ®#ABjSeiJW«^«fiB7-, ffi 

A-S (16.0 ASfnf?ffiW^aKiA-S^fl-^ARi«? EM»= 3 
fg& (16.1) 

W««®$tig®5't-±i&3Eft = io*^fnfgiSfr-X^^, *^X=t^5-&5-A 

#fr.XA«g«i#SJ5?5tr&£ h„ B 
iwttttffloLstt-itA-e (i6.i) 0 3SA^--x5ie®ic^c #j 

*-««*. it?kmiU'‘i5nm&&MBi. mmmm, 

sin^-xa^pjM 

- ’t*« *E ft »?. .£ 





mu® 

/i, ; = Hi u 1 + ^ ? ; + “2 (16.2) 

A'-t 1 , «z*£, ri- 

AJlgfW --1-®»MiW^*o r^ffl *, Ut^riPMUk 

KM^ftA42#fttlSPJ., ft*A,*nwff£tf0:»£. HU a 2 Dt*^56 
oaf &S'FSifcfrifFi&ff] a 2 <0. *-F5fi)W±j|iiffi4/ Cc f>*2^ l Sr, 

0f&#ftjfli#il ^,>o 0 

&MJTM 06.1) (16.2) 

^SlAWtiMg, #A^r^SBW-A 

*«i*f**2wi»»#£ n&±<. 'Sinmfiti&yf#m^zsriu^simm. 

Sifc, ;. lTrMJSiJ&VM4«t h, WRmmMT-^w; E0TS^ 

h„=h, d (16.3) 

K*«ffjK*3asu#tfl- i tfumnm hi&xmmmmtt 

aim®, 

(i6.3) 

h, = a, if, + ^,r,| + l,, x (16.4) 

fn h, • djH,', + 2?2 ~i2 l_ U I1 (16.5) 

Kt«frjM«6Jfi^JgT» >, K1SSM 4, »«,, a5*S*^*ft±&#*«HS e 

(simultaneous equations model. 

SEM), 'b'ffA'f'®£*HiE<. tf3t. ^$ 2 , 1 . *, 2 > u a *t «*. 

&st *,#«■,* c$g*±, ^n^iKsg 0l ^ Q; , 

#.51.30 16.1.) A, »«■, SatSEM+Wrt 

43sfl (endogenous variables). j,jIU 2, 2 SA#9E? 4 ^TiMHlS, 
SfnffiT'fl’7 ; S'£fiAb£S0 ( exogenous variables) c ,A SE rf“ $, A ^ r,, 

ffi 2, : «*»M5 e£, -bintSAi^fOw^^ (^J^«„ffl«, 2 ) 3t% 0 

, ftWiimtS® 1£« (structural errors) KMf. 

*, *n* 2 , 

2* 2 im**0w*w, 

Hilt. SfnWMit (16.4) MS (16.5) in 

* ?1 fo (SDt6^RH'^^{ft^ffiflS^KiA-fi-itEA^l5i§*iW7K¥). 

W&i&M't-lT&tim*-#, tk5i£S^^M«iiafti+M*P-^, 112, 
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f,Oi 


®fil£i6.3 

'rh-ftwm- -vk* tw « k ^ft^$ w mn , *^«fnAt6»] 
m®m&*. sc£*fMnin]&#-£&J5* 

£l»|fiISi: trn&T.m^T-nXl'&ig., T A# 16 $£'>#$&? M 16.l fflaj! 

r&'t'Wm, 


mi6.i 

murdpc = a i pal pc + ft jg <■ ft it incpc + u t (16.6) 

, murdpc ft^#liSk-$:4t.\ polpc % t & it ± ; incpc % A. #) >&. A = 

a+, ****** *s£tAAf« 

i5*.»SAtt $**-*■&S*. ^ItS4, A*)*#*** (16.6)= 
Ani+awt-tf «*;*: *»*—*A*tf±***«#.rt*#. a##** 
**■!%? 

M.ts, ols #•»+;** ( j 6.6) c A-fn £ is.4i 

-***#&>*** 

£^*#****#*****0 ^TA*a-A, Af7*8.* —***: 

polpc — a^murdpc +• + ^ (16.7) 

Afl-S-# «,>0: Jt^*s*«*t* 

4*J„ (16.7) ttfA-fe.0#, Afljitf*SI7-** 

#35 0 A _£..?* £•<»•;$-:». (16.6), 16.3 

•in If lit ;£. 66 j 

*>&. &**!:*« (16.6) 4S^ 7 ** ** *4 If A , ffi*® (16.7) « 

!£#***;**« StWIf#, 

*-*:*« (16.6) *>7S (16.7) A* —^iiS W«A^S#S!o 


*{(]«*&Hi SEM Wfllfc 


00 i6.2 

505 + *— A® A********** **»T# 

housing = a [Saving + ft l0 + ft nine + ft ti educ + ft^age + u j 
saving - a^housing + /? 2 Q + ftl !ni: + ftzi&luc + ft^age + i< 2 

458 ^ IS ST *»=#>*.*> - il-**tsr*#-i6 : V.mtA 


(16.8) 

(16.9) 



£ + . i«c educ age ALi a ii*###*^***.^ 

it **##£***. 

R so ving It .t It £ -ft, housing #!%} "6ft? — 

(# I'J A ifc JI ft ;ML), #4*-f£ housing saving 
tt.i&#*£.;4 iwt- S,l±4-t' , 'fi£'¥’fr\J 4l *t # >& Si, •£-§ «/«!• t° age “6l*t 
$ , lit "S' t 3 R. fe- it if.- S jib , housing saving Jsl i£ fr#! &. 'fa iji A ., Si 

#**■+, *#**ft«*l*J*l*.*fl:|SI*«$** (*»&£*»*«.**«* 

Jf’-tfc-AtfH&lt*** (16.8) *•:?*! (16.9) t SEM #*? IS, -ttJjfc# 
^•A-tt-it .*.#•&, (^ini i6.3 if it-)&it-tfifeiM')»l«.o) ^^Un-fat. 
4£A, + (£*.#* 

ifi). ##Jii 

slA SEM tf — #!•?■. -fS^,in'95' 5 r^*t>Tfe^ri®,^*: ,&. 

*fe»#T'£'«-3CT, fcafAtt#*** 

Jfl OLSteif(16.8) , * ***,* HIM. ft 

H*, 


16.2 «#jSW SEMgffli^To 

Tfsi-®tti!t#-i'iTmm&&&iL e xntzr. m 

16.1 SJEgtffRT 

*-*fsi#«5!! J girsj#wggF$8nriy'ffifuiajn^fljtijieffi sem (fo^ia 
sem) c 


|o] IS 16 . 1 85P 5 %*nf % #ft48 (Pindyck and Rubinfeld, 1992, 11.6 4? ) IS i£ 7 - ^ T ■# 

#$, ^i£****mffS« 

,fl-fSEM*m&ii:f:t£it:J:-l£J;!ft$S , 3? 


16.2 OLS 

506 WfTMt^l, a-'t'fHMIMSS*, ^H$itraitf£fe£«*#$S-« 

-Vi = 0,^2 + ftz, + a, (16.10) 

,y 2 = + /?2 S 2 + w 2 (16.11 ) 


* i6 * m>mm 
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0f« $#B-5 k 2 W «, 

A7E* *,*##** «, «*, 

^!^?Kv ; .. (Oi^fn^T-d (16.10) WSiOfl-# >■, ft Alt (16.11) 'P, 

l##'J 

V; ' a 2 ( U] V 2 + £, J] ^ «| ) I /?;Z 2 -I w 2 

i$ (1 — ti 2 <? j ) .V; = O’;;?! S' [ /5j ~2' l_0 2 f< l + (16.12) 

m{t, %rm&y 2 , xfiaara***- -hk®, 

u-cijT^l (16.13) 

S0U6.1*, ¥ttfm» 0l <o*n 

a 2 X), uioj^-- 11 ; Hilt A (16.13) xi#J 16. i FtIW^S^- fio 

(i6.i3) mnm^vxm^ (i 6 .i 2 ) mx ci- 

a^Q,) ro# >’2 5 bs 


."V: — 7T 2 ] 2) + ^22 ~2 + v l (16.14) 

Jt + > 7T;| -01(3/ ( 1 - 0 2 0i ) » ^22 - (1 - 02Cti) V 2 ■ ( a 2 U , + U 2 ) / 

(1 a;«,)c ,V 2 Wtf« (16.14) £ y 2 totoMS 

(reduced form) . Sill*® 15 ¥lM'£ttl£i+ « W J£ h't/HS i£ 3'Ntf £» # 
US Jr 2 if(l 7r 2 2®#R)*J^I§Tla!|£SS (reduced parameters); ?•£ ID 'Ll fl’7 & £n ¥3 XT @ 
(16.10) flij’St (16.11) 1 p it! UC to fiq $ 3S # J& (structural parameters) W4E 

t-2«, « « 2 ttJt&rftt,, B# «, ft « 2 tt5 
-•iW.-j X*. 0fWt. 2 ft s,X^c Silt. ffifnoTfflW^gft/jN-jH 
«3if« 21 fu ,r 22 (K(nT--w#Ra)fei-nt)-, ttft. 
mw%m*mng.&nz, ^flana****#*® (i6.io> wtt 

it. 

so? SIMS (16.13) T, >•, WftffiEtiLf/Sj (16.14) 

(16.14) iiifl. F, fiimtrff 

(16.10) to ols feih, (16.10) 4> Q , ft ^ Wtti+MSfSiMft 

*-&r J3 t«|5]jE* ,V 2 ft a, 

£, (16-14) + .v, ft », v 2 ft u, 

ffl* (R>J05S 5l »5,^3-:)c ffl V, * «, III mxt 

•-feSB-tj Ul ?£ii, (KSfSffJfftS u, ft » 2 7ft;£. a 2 ^ 

0, Wj *i «,«-«**■» EPffi « 2 ^-h* (16.11) taw 

4fiE.v,j. in$ «, fin «,4S£, 

(3 a,-!).H. «, ft «, , .%■- #u «, 3 7ft*,. 

aR: 4n^« : - 0 . 5W hMiv, iiiSSfniSio «i ft h, 

*»«», Uft#l$7 M, v 2 *H*ft5it«£€ft»lfl&£ = SS#f9« 
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t /* * jti ;* 4* *.c r r-c /£ * 






t, tm oLSttH-A-e (i6 .jo) tt#*#** \\ 

in St i<£ OLS # K £ 14 » « (simul¬ 
taneity bias). ttfMltt# 3 f-fil® 5 ft*m » M ififc SN M# 

#. m. mn 

nTw^«Kw^iig e tbin, *, mtiifoirm dfi.io), 

#1SS «, fll /< 2 ^Fffl3t 0 -ts., y 2 +11 u , £|a]&3y>A'M>J 
Cov(.y 2 , ud = Cov(_y ; • "b) = [o 2 /(J - a : a l ) ]E( u 

-= [a 2 A 1 - a 2 ai)]tfi 2 

Sit, ff? = Var («,) >0, Hlft, a, M OLS ttil'Jtt f WSfifilg® (s£^- 

Ktt) ^ a,/ (1 - e 2ai ) ^'o JWH a 2 >() fD «,«,< 1, JUjffijff 

«iSt7THc IEiU«fn&3.3 tfi+gitS^HS^--#, &*** 

16.1 'I 1 , Sfi'JiAt; « 2 >0 fii a, 63 OI.Sfei-1 lEfftl 

«ix, SP* a ,=0. M'A OLS^Sfcif 

"fts iia a, 53tt'ittt[S]?a-M, (16.6) tfifflOLS, M 


i6.3 


Jnaffli.t-lfWRL, OLS&ra 

-as, 

m&U&Wi 2SLS SEM C 

so« &M2SLSWftfti3$ 15 St'I'fKlffllKc. ESS'l&X, i&TWS'hrt^ft 

A’ ?P c Sc If] M> iR #J (ident i fication) f°] ® 65 i£ ?F 4q o 


«tra* 15 #&*rnR 9 ittff$' afunm oLsfSit-t * 
aWiRSJ^ttji^WSSffllpidig^JKX^c ftSSfll-fls 16.2 tr&BJJ&tilB 
if. s^msas***#sem iw*-**'»*£, «*i**rar -#x*« 

ft, -WHWS'I OjJE-aMtt) - 

t SEM tfi3#»c 

sem 2®. ^tfk 

Q< = <id = g)‘‘-jhi 


1491 


m it m 




<? - CiP + + H, 


(16.15) 


q= a 2 P + u 2 (16.16) 

iffl'&**BB'J¥#flMft. rfS4 *, ****#»«•*. (J&- -«M») 

2*^#, 3 (16.15) &Mi ££#8, H2/ 

(^<o) ww*******!* 

^»ai»»^^5ba-r-= 

(<?. p, *,) bp 

SP't'^r^TiR$J(identified equation) 9E? £a Jft $ if 8 (16.16) ^TiR 

m, aaffiffl^issiefljaaTivffr^wajiiij, fs#a 

«*&-£: *! (i 6 .i 6 ) 4 *ffr»w-i'iv„ fs* : j- 

(16.15) *. 

numm.zmxfo&'tA, t 

16.1 *nT«»ttft*fcs&H7- « 2 W 

dJ*, lKS#ffii+tt«i5^-aW. H# 

2] 1/ 2 

(i 6 . 2 ) spft, at 

509 na*wns*iJM*m%A), 



» 


BB 16.J Wfl*4**«i W 

&£, £&im (i6.i5) (i6.i6) 

JO? k. 

* -;+*s*4*-* <fr: 4?.««.* 





a*-*****®**, t&mmimm;#*-®.- 

.V| = Pio + “1>'2 t «i/*i •* “I (16. 17) 

>2 = /?20 4 ff 2- V l + *2p2 + U 2 (16.18) 

jM 1 . ft >s U, ft U 2 tiMUm.. W«Hi£ 

/? l0 , ?!&•».-1'*'S»#ie*^o 3Sffi J, *1 

*,= (*„, ?t2. -, z ni ),mM, $su 2 
% I'hlfre* k 2 'H'h£3SttM*-£: * 2 = (* 21 , * 22 . -, z 2i2 )* 

1f»K. r,#* 2 fli^$*W^c 

2 (p] = J^nZii + /3,,r,2 + "• + 

ft 

Z 2 P 2 = Al~2l + <922*22 + '" + ^2h.~2k, 

BP z,*f, Wj9r^4$fl^JKiai h- -^£«, 

fn z{Pz, 

@, e d ) 

s, *n *, rat* 

ttftjR (exclusion restrictions),- SffHK£Hi SL 

£$---tins*, Kitm^fli 

a^ww^+^smsp#, tm- 

mm&tHmmMii®. (u.m fairs ae.is) asu*, ft y 2 (&% 

u, ft «2 W^ttuS®) 56? 06.13) 

SPaj«,^lo wE«^5 16.21T + ittffi#-m®7g£ff|5] ; 

'NSlcT, .V, ft ,v 2 W&fUmftlEo 

harass, d6.i7) *&#«? 

SJi-^iRMWIsia, iRJWirS (16.17) 

fcsn-'f'atttfswft*# 

iR@J (Mira) «3i^ra«s*t>*-'h*-s«i3ts*fl : *. m-t-irs 

+ (&£#*&»)„ 

iZ^iPM'm. (16.17) Wftfti&S&fiv 

*«£-«: #4# 

*?»*#*». JUI* 

aii8ffi.v 2 »^ffia+, y 2 »i**« e sp« 

$15*-#, iMnsrffl-'f* < T®IMMF = 

®-^-sw«#ja!is^s-"t'^§ww»JSDtti--«o m, inniwj 




16.1 5S*»*m*# (BP £iJ9J«Wt*-S4- 

»&&, >' 2 «#*#£ -wm* 


ey 16.3 EJ*if*JS*»»s5&«!& 

* *jt&*****ti£#tt*, JM,***#., & 

5 Ai# *#**.£*&£ j* * * 

#. &«#*#:*-«* 
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knurs - o^ogC wage) + /?io 4 fineduc + j3 i2 age + ft^kidslt 6 

+ ft J TOi/«m'+K 1 (16.19) 

=fP 

log( wage) = a t hours + fa + /?•>] ec/uc + fa ex per + faerper' + u 2 

(16.20) 

i*.# , age kidl.rh % ?-$■ 'J 6 .£ Ml * Ml # :f-; 

nwifeiru 7-1 ## Jr M) # X #)£ >v( £Lil A Mj # A) ; e.rper S>) 

tf****^***'-fa&F£ to«r.v *» log(ua>i«)^R| 

Wn ^ # '1 32 * tfa « , -£ tw^f yJ. # & XJ 

i*^a i ift-ff.. ^M'J T ex jfi. j± £ * .Vi = hours # y : - log 
(uuge)*#*!# £&3&#«(16.17)^:tS(]6.18)^# = 

#+ »>r 

frexperV^ £ ii# # i##Mr in 

&*«;£* ***, 4*41.^ A 

«(. 93 I s ] M 7T ft A -ft m *6 o 

( 16.19) *> # #1 (16.20). iP. #1 $ - -f- # *€ Mi # # # A, jg « 
(16.20) I 5 Ml ex/>er # ex per 1 % ■}' % — -f- #. 4t , ^ jff 2 2 = 0 fa = 0 , 

®i $:=.#*«.#ft*5.sfc Jit Ml ^ i 3& ■*• ( ec/ttf £i*5# 

^St^lbaT)c log( wage ) M M 33 


log( ttiuge) - 7T 20 + 7T.i t-oW + ix-^age +■ i:-, i kidsltb + tt 2 4 nwifeinc 

+ 7i 2 seaper ■+ K2<,e-xper‘ + to (16.21) 

##*#.*£•« 55) ft « (16.19) M **.##, M7iX55'], jr^ftO ft 

15*-H-fci±tf **f. <7 ft*] $ M 

*-e e 

iK*]xf.fcFl-ft« (16.20) Ml#-#*, ft (16.19) tMlage, ^(t6 
A nwifeinc # * ft % — ft-W-# ##•.¥■ & 0 lift # ft ft ft /wur.s Ml M jSJ 4: [ ft 
t5A (16.21) M^ftJ 5. ft ft * -J- age , kidsltb £. nwifeinc t 
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is # ? **■ .• 4JC ft *E ^ 


+ %Lff> fc , age, kidilt 6 4° nxvifeinc *j" W ^ i >Jt % , 

■jpJtUt&X **t±A ^ 4 T£jU*#-*j, **** a **#•&*«-?*■* 


572 Aft! 16.3*. (!fWj«WX 

fNMtfRfciE), £*a 

{Hiu, m\ 

ym®, mn-&m n ##vft&&ffi/si&, ww, « 

W«>0fi3B®fiiC^*^FS (16.19) WUM (16.20), 


0iii6.4 ii Mmmsxiiis 

m (Romer, 1993) * lb 7 ii it $ flfc S. ffr« M , &&*£**#* 

lift Jf!i]1973 4«* 

(ii.SK.) ±/&0L#)fc4N (&*&***-*£#.*.*), ##■ 
( il 1973 f-tU A) -^-f-*f? ii Hf ^ m ^OLS 1* if * 4fc ;MI *, 
«7x^sf = teittfs 

& t * " -f-ft 7T & 6$ -/r tt M : 


in/ = Ao *■ ai open + /3 n log( peine) + u t (16.22) 

open - /3 20 + a 2 i«/ + /? 2I log( peine ) + / 22 [og( land) +• u, (16.23) 

/>cz'«r * itS 1980 -$■&^3ti+6(lAl$<(tA (MX^l *h 4 5E ±) i land 

** (16.22) *41 

3 -#, #fluaa,<0 *£jfriitJ!M^*i£l&),, s? — -t- 

*«#**«* £*, fl-*a*fi.*-f + 9E* 

A** log (W) ib 

5 j?. = *&**, -s.** *■#***$** a. t, (»r»st 

ft 2 <0)c 

#’Jffl^*-iJt^3X5']M,a'J. £ i3;,^0. I']*# (16.22) T iX S') 3 %« 
(16.23) 424.fnA#4t#4*^« 

(16.22)-. 


16.2^ *>*fUi]4f$ I'gli 1973 ¥ « * # # if-Ife He 3 , KlR^-KDtliS 

f, i£* Hr ** €«*!;?« (16.23) «9? 
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»J. stI - vx m® fifeg a *.zmai-ffiit 

« 16.5 

5M fJJfl MKOZ.KAW t 2SLS^i+38 l ^'» 

(lft. 19), ^-^5 x. 3£ -Jr ft 6. k% educ , age , kidslt6 , nivifeinc . rr- 
perfcexper 1 , {£ if & i£ % 

hodrs = 2 225.66+ 1 639.561og( wag**) - 183. 15edui. - 7.81a#p 
(574.56) (471). 58) (59.10) (9.38) 

- 198.15£/ds(/b - 10.17 nwifeinc 
(182.93) (6.61) 

*=428 (16.24) 

log ( ivuge ) ttft-H-jMtJMr+’TW#: 1*- 
A/ioarv = I6.4 (%Am«c) ; i4 i± #• it — ^ 55-^66^ 

i£ls]Ht£^ 100/hours, iX il E Hi it $- % % #'l± • 

10 0 (A A ofi rs / A dm rs) ^ (1 640//io«rs)( % Aragf) 

% A/ioQrs®s( 1 M0/hours)(%&u>af'e) 

(*ti #tf) 1640/Aowrjo [itilMSt, 

ifj'f'/uiurs ( 3^ A log (/[ours)) ;4.i( (16.24) t ^ @ Hi it t - ‘l± 

-$• 4t = ] £ -f W; i -ft* Bt & 1 303 *6 4c f- .t, 1* if Jf-fct .3. 

1 640/1 3035=1.26, it A* *«&■£. i * 1 % A , x-ft * * t 

1%< + 

'J'itflt±., ^ours-800 Bt, 2 0 

S OLS # it 35-« (16.19) Bt, log( wage) Ml &It 3. ~ 
2.05 ( se = 54.88), it * * * J*t X ft * Bt 4t Ji. # % % 4ft «■ it A , A fr £ 
log(u«ge)fcl$-ME:fr«(16.19) t Art .4UTiTat*f 15.5 ?+*$**, 
**»#& ft ©, if ffl OLSftft 9t,f> 2 « t *t*h±*t*. 

— 6.61, it j§L^0 ^ Hit £6 , .£f Hi log( ting?) 

if ft#^«(16.20)4LT«^| 2SLS It if 0 

log(tl'ag(?) = -0.656 + 0.000 13Aonr$+ 0.110 educ +0.035 ex per 
(0.338) (0.000 25) (0.016) (0.019) 

-0.000 11 ex per 2 

(0.000 45) 

n =428 (16.25) 




# hours ft ft — -!'#?■#%. f&a&ik 
-jf # 2SLS If# hours ft 1*5 4 'fi ( ?F IS Si «)«.: #f ex per aL ?1" 4 fr) ) -, hours ft 
$4fc,S.«,*t it***. 

Sfl<m-i8-v £#. £&4S4Un£# /<.-«;•< -jfff) 0J.Ste4+ii^#*IB+flN?l]tf& 


jfi ai* $ * fi U• ^# js *f ii ft & jfc » *2 pfi tfc m .* o 


sy i6.6 iaKi^sK^ffsss 

5U OPEWESS.RAW (16.22) 2-t, An 

— T , % open ft> ^ - 1 - -ft- X $ log (land) 4.1 ft) lift ft & 

te£.-. ft IBS 5! ft ® ^ ft 

open = 117.08 1 l). 5461og( peine ) - 7.571og( land) 

(15.85) (1.493) (0.81) 

>i = 114, J? 2 = 0.449 

[ogiland)® t 9. i£ t ii £ T ?***’■**** 

ft &#]%&■, g'Ms.UB * lofi( peine)# £*£*•#*&*;£!**,, 

•fllffi tegdancDA ft open ft - -MV ft if l *% (16.22), # % 

inf = 26.90 - 0.337o/V// + 0.3761og(/-a>/c) 

U5.40M0.144) (2.015) (16.26) 

77 = 114 

open ft %. U,<0) ft ft- 1 % ft S. £ ’Ii * -f- Ji W 4. M. it 

JES-ttc i£o £ GOP 1 

+ ##***, £ OLS ft i+(t 

-0.215 (se = 0.095); 


|6] H 16.3 93? open OLS ^ 1V ii if fi 4 if At ± £ $ % £ IK ? 


16.4 £TWt7j?Ifi<J«:£73®£ 


W. 3|5«ftnrWffl2SLSfeit't: = 


* j« * jk ^* s* 
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sem ^ajsewMJSc 

#*#«*?*. «si?)s 

>'i = a i2y2 + "uXi + i^ii 2 1 ' “i (16.27) 

>'2 ' a 2iy l f $21*1 + $22*2 + $23*3 + u 2 (16.28) 

:-3= «32.V, + £,, 2, + 5 2 i j?3 3 sr 3 + $ M Z t + U } (16.29) 

St*. ,v s Z, f-T 

*« auiH a 

&ttyfrg4*«w-tE«i*fc-i*M»±tr«M sem*m 

« (16.27) #:y*-s 06.29) *, sfnasa**, ^rw ( 16 . 29 ) st^tg 

iKM. #]»«*» y, ftXJUB*. 

Hit, ifcTB-f!# 16.2 trtfte&'jii 

(16.27) g&#«? * 3 «* 4 #*»+#«+#*, m 

fiSfllW Slit. #«ili£7 

Mm* *£s&£. am-*» sem 

Sffffa-'P SEM^W-^tre, SD*'e#Sf«^^3Et«^^'T-^* 

X.-zl'Irm (16.28) 

surais-* 

mn, £/? 34 = o, JW 

a, iSS^f 't-:^i 3 - 1 . j> 2 a .vj *&*«!£* fil&£„ = (), SB&I8# * 4 

fflts v, 

75rs«iKsia*-p^flfe^g+w#ttfi cfH.s^nx^i*rig«ttJ6Siaas# 

»ffi)o 

&'-6i7£M$6tl)fe2f. (£&&*&#) SEM 

ftfniiesraw^aKns^i’iRMW^^#, as*s* 

5. : lb ill #£ Wooldridge (1999, * 9 *)] s 

AfnfiiE. mm&snrm, 
vjvmmMT. 

<-t *£ .r* 




* 15 SEM Wtir *± 0 ffl( 5 fr& 

A® 5fe$,, JJ ffi (16.27) HJi.ffiRSJ^'S (overidentified equation) , H 

%mnp-.nw- (>- 2 » yj ) itusi, {gsm^x-t- u 2 , * 3 * 1 * 4 ); 

&&t#e*#--tii#iKaJgrjlio -«A, Htfftiliti&Sftailfct* 

i£-6BmM 15.5 f«a 

ItiRSJftlftdfcftafte AS (16.28) £ (just identified e- 

quation), ■'[''I'ltlsi.RSlIAfi (unidentified equation) c 


ft it 

Xte-A SEM tA^A'-AAS, nTW^JW^rS^^KM 2SLS it 

510 if- P xt 

is ***** 

ft si, 

SSM«, A&ttlE 

SS&ffiif-ASfc-ftiPtfcffi 2SLSS'f'i6f£itft 
-AAsiism, ftSEM-^tK, 

a„ 3 ffiAte#I$SSX 7 At&ti?£m [ttfiu#JSL 

Wooldridge (1999, 


16.5 


xtsEM*#w.effl, mftit-'H bawjkxas^, s + 

(**j*tfl 

PfD2P ) 


C t = &>&(¥, r,) + /? 2 r,+ «„ (16.30) 

J, = yij + 7i n + «,, (16.31) 

Y r =C,+ l t + G t (16.32) 

SCt, XtliA; T, *$MA; r, /,>JS^; G, 

3Mfc*f*iHe [tt$P#JC. Munkiw (1994, *9#) = ] %1B5tS&&, 

i-ASS.M tSift. Stffi«&-T°T£SS&A, 

SJW&ftiRg «„ e AS (16.32) S 

BRi&A^ittM Hilt, fti+A 

m. (16.32) ?g£S:X; {M>jTffi^S55uS, SmftffS&AASo 

4Ti£X£f3t#rW-&AxAf*)±£*:„ ^itmtA 


« If, » « 4 .-»* «3t 
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a, summitc, mi, it*. w 

VX Y, &£*£«„ T,, r,«G,S^±W. 

/•fria-en^ «„*> 

an*r, j|5^ffloLstti+^ (16.3D sft^ge^c 

«<^T-rtiW°f.i'Sd I J5cA y,c K. SDI«tl^5lli 

T, fUG,, Hitt, (T,. 

(i.. r ,) rtfiiy:2SLSfii+5t (16.30), 

limiTF/ltf-W, aSfgiHAtHlU (16.30) idst (16.32) a#« 

SI, mt. 

5tc &<&.3.m2.mm&TftA; tt*n, # f m 

t, — r, v, , ®frHB£#jIis£-fr:5£ (16.30) <t»W (l-r,) y&ft ( y,-t ,) 
^S/TvSttflttfd, SP^.?ifn«ffi^2SLS 

ffiitat^rs= ffi 

anifeajRaaiTs^^sE^s^wifarfti 
«ii/23Eas*«i¥, #.4as^4>. »-*«# 

5J? 3USE: S/ffSlfh fSmJWafcl** 

ft¥»si«H»si'RftAo jtt^. KS^J^ift«i«jai= Rfjurmas- 

^JgifJ^StPT* C,. /, 

£ 0 (ffiMSil 

wjo'FRiaw^-ftjo 

gkik'j-j. ja^smt«sRr3£as^#s«w4j- ;3 p#£h*h U988) m 

Ramey (1991)] &*ffi + «P**h£ W „ 

MnxvfeiPM, ■ft£tt&#7&£5rt£«#«ftgSti£ 

#£Shca (1993). m- -t-M-f16.14J, 

ia^ (16.30) 01 j; (16.32) a#saw*x'Mn]a*. 

«= s^aanftfcufsiwwa 

*n»= (i^#^giLS»r^astaw-ftTfe,s*, Efn«i*jTM&fcsm* 
a-os ««#£») $ i* m ««.#*• a x§ 0 ttsn, an *«**-« 

(16.31) tJflillfStA: 

I, - 7o + A G + Yz y, - i + «,’ (16.33) 

&^i£i£, %fn£»Af? + «Da T -^iliart4S* (lagged endogenous 
variable) (ffl^lS /,_,), Y, -, $U * « A ± $ 1 B$? £ 

*r u, 2 ia#»ffii^M}#aT. a«a#$w 0 (Mstm#--t-sEM*M®i*! 

(predetermined variable), 

sg$» 0 mmm% w,^ ns $&»*!•£$* osm) 

SP4 A-,E-7 k, 2 £*. &W±£, amtEffi 

OLSttitst (16.33), 

in%&£ (i6.3o) +nun a* be a, m-k&n u^rnmns- l-k# 

ttuTW*S^]6‘S^«n:,_ i SA4i-$fi u SfflnT 
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C, = j3 a +^(Y, T,) i ftr,+ ftC,_! + «,, (16.34) 

efWftfnnTIIJffllft (T,, G,, r,. C,.,) jfiiS 2SLS ffiif31^11; S0£ 

sadist; ( 16 . 33 ) m y, i AWiijJtJSH, 

I'Jfflie (16.32). j£ (16.33) ftA (16.34) * ft Y, VJ. M#1 fl!j&£ 

fix,, g... c, ,ft Y^.^W^fSfSL y,. I ^5BA3^fSi«!+. 
JjffW'Effi&HJJHtt-tX&ttt:,: 

fftw.&fft SEM ft ftftM/lMftSi#. SEM (ft - 

is ft 8 & SciSc (M ft ffl m & ft l‘H] ft ft ® $i ft it SEM -SfiSlVlS 

11 15 f itrfei±)o OLS ft 2SLS tflOtluJ ft 

(weak dependence) ft f-ttifc. it 

eiS, JftA. &^£Mft¥fftftft), tfjgfcgtfTSsjffcaWSS*, (MM 

ll*«*iS, fcfflWIMM*.) ^'ffBIifi 

a#-. 

*, BP®**#*, OL5ft2SLSS/ifflJ'-^ft I (1) 

IMS®*, l8##®5i--fi£3SigiSc KSff 

ftS (Hamilton, 1994) £ ,4J 7 M M Sl'X- f& WSift 

*£110 

*„ (n&mfrik. [fcfcin. an*«ffj 

SStft:* (16.30) 

*Be] 9l$a£#7£*«IR4U *£. 

SEMfttf)lEIE^ft$ft(ftRS, fcfcin, W 

(Shea, 1993) 3(.^Jig)K'.»jiT5Pf5j^4tftbj fc ikfi<J? : ,t 1 

ISft) «W±itftMK-tlM-e S« (Ramey, 1991) ill ■& 7 IS & 

fift 

TistMfW, •ftsswsar3at&-• si# 

(ft^AftASiS, Wifi#ffiiHKifcA1&A«tt (PIH)« ftMft 

PtrfflfijiKiAft. fi$iif]nnitU*ffi»fti|jcAW#-l£ 

(li(Sft$) M -iSftSKft 


0116.7 tttt&iKAffiHfttttttt 

A £1 ft t 3 it 4- (Campbell and Mankiw, 1990) 

CONSUMP.RAW + 1959—1995 ft# 
*0 ft^S.&ttffltf A4X# 1 ] 1985 

AH (-fiMAintfftf) A 
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/?n + Pixy, f W. 


(16.35) 


AC. 


At, £r,=AI»K ((,) «-****; gy, A 

r3, (i±A) 3 

*«»***!*: r3, - »3, - inf,, * t ® f SiE 4i& f « f 11#t* t 

r 3 , A,£i£ 4 f, Mfc& 1 niii£tJflfc '4 

vr& (16.35) tfjk it##.#., PIH*»A^, t 1 

0 : E (u, I /, .,) = Or -fa 

^y, A r3, ,t A ; iiA - isA, 

If] ;1 3 T % T .= A ft sl A *1 &, 

tft t - 1 ^mtei+^jE (16.35) 

*4t*iJi»/&4) 5 P1H AA A = 

ft = 0 t *H **»*.*.& A , *»*.&#• 

#A<&^, »F£ /?, St#*, PIH^'A# /? 2 >0 S 

£ AfiHtff) X* KV _ ,*» r3_, ili± 2SLS f£ A B+ . Ain ffS] 


^r, =0.008 1 + 0.586&V, -0.000 27r3, (16.36) 

(0.003 2)(0.135) (0.000 7ft) 

» = 35 ,i? 2 = 0.678 

(-T l»<tfcA*A !%■£*>* 

0.5%), (f = 4.34), >t « P1H Att£MUE&,- 

tntAT. A.® A *> 

I*##*]# **£4±>f-ii 4.--#ttc 

PlHi£t»A*-^l I W,; HAM# 4. 2SLS teWh, .fUntfS'J# 
Ha,, (16.36) t, 

ill £,# JLJL St -f- (#• Jt 15.7 f) = # f a,., &&% !> = 0.187 (sc = 

0.133), AitfiiE.#, %■*£ &. $%&$.%-\±7'f- 

t-ti£A#4, (Campbell and Mankiw, 1990) 3+#-7, % 1+ 

PIH S.4, tAAbAlCiM/MtlH; 

& t 7r & « nf r * Sl 4- A A # o 


antlsufjiliSfflt, i (i) SEM-fflS 

#a u tt®, w (shea, 1993) 

H^ffttS33!fi37H*iai0& mmT 

M). iP^jO»«fcjeai^*fldwivKftffl n 


rajii6.4cer aaaa, 1.11- $ .& im +1 ^ # a 7 

e iftt 1 JjcAij#ft) At rtjfil-#l£ A-i ft, (g.t A £ $ f A ® 4 f * r- $£ £7 
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t-* * *L< /T -«• f* s£ .• flt ^ *£ A 





■ti, IE & * ft $ $ M ff £ $ 7? ft ,, # £ ff .H? i£ * fS & * ft it - -t- t ft & n * ft 
**;?«? ig.t-i-^s**)***#:rqjio '.#. 


i6.6 


mo ttsu, 

w®*!, ft-*#*#**-**, 

4'j«Miwic \sxs*>mm^miU]. mnm 

SEM; 


.v„i - «i.y „2 *■ *„iPi + «,I + M;,| ( 16 . 37 ) 

>„ 2 = a ' 2 .V,<l + z « 2^2 + “,2 ^ “i <2 ( 16 . 38 ) 

£+. iMili r AtfMftft; z 

s jfti u„ 2 5 m 

i-jjffltiFjrtiBmM z «£*f.±» 0 

it K, Sit! y ll2 ^ «„,fflA, if >„,-*? ( < Il2 fflA,, 

(16.37)c a,i + « al ?iSJfi^j5f 

WWSffl^lKMOLSflrff-B, flS&SfntfatlnJiifl-tU 

A x ,| = a,Ay„, + Az„ l fi l + Au,t, ( 16 . 39 ) 

Az,„?C*, {B A Xr2 ^P Au.v^S^JSg+i^o Slit. Sfn»5 Ay u2 tt-- / KE*$ 

M„ 

-'t'XS: £ + 5 , ; 1 tKi 7 L#o &J&+, ft-niBS 4 , rt taB=fH 

W$lt(7ifXA£ * i , 1 *PW7cfJ» aSE*«ff]tlS9 A Xrt ,M—rfif 
-'NJ-fWIil? *+W*itt*ft*\l:tf*^*£**tt***** 
ffi^o aa.*#F:£ (16.38) £4>. WSfflSil A x , 2 gMffn'«65X^ 


* 16 * M.± #411 KM 
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Az 1(J + iMXAffi Az ljX 

i6.3+^56«ss*« - 

A6om r.v tV = ^o + a i Alog( ivage„ ) + A( #• ft 3 # ,. ) 

Wi Afj/.r,,ff A (togAu-uge,,) W-tt^fi D IkIMS, & Aft 

4A3:-4ji-£/H. St«P2T-¥Ift&0jr) ttfflrlTW » 

if.io 4-, 

%m±, «ffitttttsEM«#isr4P^ 

iAA. 

g (15.57) 


m 16.8 

$ 7 te if £ 1? ^ 4L & *i fa *t - %L fc % *.«$# (Levitt. 

1996) 

A 

log( rrf/«f»„) = 0, + a, Iog( prison u ) + z, g] fi } + a ;i + u^ (16.40) 

*(, 'f*, 1*1 &}$,$£■; Jo crime A prison M ^ A i?" ^ A? -¥- "(2. A lA 

—/l** 0 ) iS)t z„,k-£-T£iS#tf 

A AiijjRA. Aik#-, friMJft* 

#* (16.40) la-frgfj**####**:*-*, 

Alog( crime,,) -■ ?, + u,Alog( prison,,) + Ai;,,/}, + A«„, (16.41) 

(j£**Jfc***#*) i^Rl'Ii, (16.41) 

¥} OLS'fei+ii'frip^.^-Sfc^. 4 #■ A ^ # Xif S) 4UI- (£A 

4 PRISON.RAW t. 1980-1993 ** 51-14 = 714^#.*]) 

o, tfi3.-§>OLS#Tp-tfL-0.179 (se = 0.048) c A #1 & #) * 4- 2SLS 
ftitTA (16.41). &tAIog(/>m»«}tf 3E*Aft A — !*£*, 

A s a, 3l4- 2SLS# 

*HI# - 1.020 (se = 0.366) e 0 jMa , 2SLS 

+ , ■S-*,******, (Levin. 1996) *]/« A * J& *tg (-fe&A 

*4#l-^J&l«*t4*) *>ji$«i***. A&aTAttttttifc, 
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&&!&**& ■ it Mem **#». 


se ft; jte.* 




522 


► /h 


— 1 'ft 2 sls« 5^W iv Hik- etiHMSStfflW 2SLsl t '.-i|-*%'inT«scw* 

u-tmm-h-u 

y„\ = o 1 v l , 2 ^ £.,iPi + ".-1 • / = 1,2, ■••, T (16.42) 

sc'i'. *„* 

2SI.S. a ih».i:a« (Ay™ 

a.idLevut, 1098) ffl2SLS/h--t-7feL-J'|'D]^j{l;-j J 'f|if’fSitr Lojack tfe-fl»$ 

(16.42), 

df® f#IE>;\' (T i) -k . JC+ i, £«, flip, 
w?rwat«$iat3S«^;f-4iKi&«ca?)2wi5^2sus. df. 


R 


git aw, t»i*'e5>sijffli£ r--tf m m 4-m*- fa 
x&ttmaii&Gi&ttm?, msems 

& a? ^ fn tt £ ft ¥ * 3 £ i'f- £ £ (Hi IKI & HI c 

#wia(fi*rm ■'t-umttmmft-. x—t-ani-t:'? 

WOLSftit, ffifi, 2SLSlnJ># 

mmm rut fn^tfrw«as e 

$, iiw^isieasnfwiiise^Pi-'^reto --t-m#/-w^j^itsefe53*M 
M#fS 06.20) (16.21) ] o 

7MI6-^*- 
«tfe0IW 2SLS 

SEM*4JUM + a4|Djff9'mffi= (f OLSftit-#, SfllfcJSffl2SLS 

Bt^w^^ttweiRas, i5.7i?tap 

#&ta 0 st 


->5#^ 


*r tr, » 


« jt yf « mat 
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i,„. ■Btflfis-K'rw* -t*iSc 




mmzi &£*!]*«£* is # 

tiWffl?g^2SLsffii+i^^A-f?= %9V, s**w«f. min^nmn 
ft IV i*JSffl»*2SLS; 

ms?ia -4ifcfc($ftf5«iffl 2SLS, K + 

mmmx mm. 


£4**tfr 


ffrifiKSItfS 

BT&f* 

ii£iR»l:frfi 

Btf)E$tt 




^isf :f^) m 

R±tt 
Ktf.ttflas 
«.tc^ra«a (sem) 
«s«A-a 

&$#« 



16.1 «w:frs*a, ep^-gwsafufi 
$My, (&&&$£ 'W'h 

y) = °iyi + fi\Z\ + u\ 

>i = °zyi ~ h z i + “2 

(i) # ai = o£« 2 -o, «-4$mSL (i£fty,W 

-4&ttaftc) s a.^oa 

a : #0. jRfh v 2 

(iOga^O. « 2 *0 111 «,*«,. #iti y, W#flffl! = 4&#ff0T, >•, 

m'mw 1 . 

(m) £tt£-5ff*M0!T4, a,^« 2 *»»« 

16.2 4- corn 5*»«j£5 * . price 

Sj£*fl)4frte, income A±ij J& A , Iff4 rainfall fc# 


506 


► 




it * « <* -y * : jsl A:**; ,6 






corn — a 1 price + ft i income + u \ 
corn = a > price * ft 2 min fed? + ^2 

«#?#c 

Sii (.Sleep) ( rotivrk ) £[B]W£# 

ftffjfA-H-r -t-tfe, *-? ^ 

« a»w»* *tM'AR|Bt»J*». 0r ft it M mMftT.ftZ (HJ EKj & « £ £ # ig 

S'J "«_£:&««” ««*«*? 

16.4 fiiS^teAtora'iflSSft SKM 

1 or( earnings) = ft, + ft alcohol + fte<X< ^ a , 

alcohol = Yu + 7 1 log( earnings) + y z educ + 7 3 log ( price) + w 2 

&£ c At 1 , price ftfflWftXftfSjf fl %Z educ 

m price 4ll£ft. ft. 7,. 7, fl 7 ; S.S Tf, SPAiEftAft 

«yi»j? &iiiwfeif AtAe, 

inf rate = ft + ft conuse + ft peremale + jj^avginc + fiddly + «j 

At 1 , /n/r^re roruse ft 

{$ W 7 i® ft ft (tj .5! ft; ft It {ft; a vginc ft 7 ft AH t7 A ; Wry A • - ft S A #f ft 

*#*s4fc«#si»*#*iL tftew (bpw# 

RftMJ^TC-i$#ii), 

(i) K^^AittrfS. 

ft 4? 

(ii) ftltft infrate ft conuse ft fit ae It ft (A/E ft ? 

(iii) 

cokum- - y 0 + 7, injrate + & ft E 1|r , 7, >0 

tft ffi OLSftit ft .iti>mwfiv55SftAr 

(iv) ft condiS lAft —I'^UftM, EftmtS 1 -, 

condis 

16.6 -fig 

pension = /$ 0 +■ /?j per c uni on +■ + avgeduc + ft A peremale 

+ percmarr + a , 

<0 ftttft pereunion nj^ *3 /*«»oh 

(ii) r.AifttfiSS, ftit*XAftJa&{B&, fctlS 

►5W7 


# jo » *j* ? a «rs! 




perainian Efl— -f" IV tfjfriU,? 

(3ii) fVftPJa&f/pS. SJ Itt $ i5 £ Ff M'V & percuninn fft ~'F £ «Itt IV? 

16.7 ttft&SA 

10 +**<&&** 

[ATTEND, - ft + ft /PRICE, + ft WINPERC, ft RIVAL, 

+ ft WEEKEND, + ft f t- «, 

A‘t>. PR/CE, (SfllBiaK£0MfcBEfi, 

WINPERC, R/VAL, A-*#** 

WEEKEND, Af-ftfa .&£##&£&$ 

<ii) n#m&wtfi$M®i*8nkfci 10 **#, a.« 

£5SM? 0§S2r$Mo: 

(i«) (4u<t«^#^±nj)c 

#F. ( SEASPERC ,.!) £ /FE/CE 

(iv) (fiintftt) #£*£&«$? 

mm&o &mm\¥>*\— / mm-f- 

(v) [ATTEND ft IPRICE) 

mmvLmnihttmiim 

(vo tuftjMfcftftttns**. js^#scttii-®5R7r«aifieff^(siM? 

:**» »*□***, ir 

16.8 4 

HPR/CE^^KKrtft^ffrSeU^ftS, ito'4- EXPEND 
MJtm= WtJ 1992^, 1994 ^ftl996 ^WSS?J«S. 


IHPRICE,, = 0, i ft /EXPEND,, + t VJ POLICE,, + ft IMEDINC,, 

+ ft PROPTAX,, + a,, *- u„, 

iC*f. POL/Cftft AftSAl Aiii; MEDINC ,,%ift A «p ffi»; PROPTAX,, A 

s, ww^in«fiafr^NEimy£c 

1994 ^££E A$ft : 

f'dljHI-SUM&SfelE , 4- /STATEALL ; ,3l/7->Nafft£ 

«^?ANI^.‘*ttttxjft. -&ftfI&«r£attftBtiW£*«. hi* 

ftiHMffitf ft? 

tf-»«3J* 

.W6 16.9 SMOKE.RAW+#J#r$ : 
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pfi) 

log( income) — + /3 ( c/^ r .s + ^educ +■ + /5 4 a^2 + w j 

itt, fliBtilAMMi? 

(ii) *7g*#«m»iTfl&i3*Aft&J&£, -1'#*H***S£ 

rigs = Y (l + y^ogf income) + V 2 educ + y^age + 7 4 age 2 
+ 7slog (cigprh ) + 7 ( miaurn + u 2 

Jtt. cigpric AStiMMfflfS (JtA); r«w«rn*-1'-i[$t, tfft 
*Hfe y 5 ft y 6 

(iii) ftfU#tt£ttT* (0 S&ttftAiNlnfWJH? 

{iv) Hi OLStfri+ttAAg#ttifc ft 

<v) ttit cifgs ttttffai.- (idfi-SItS## ct%s *J0rWrt±$ftl2lja s ) 

log (cigpric) ft restaurn ft«JfSffflH 1 S.SHi? 

(vO iCftffl 2SLSftvNxAftg : iHife Z9, DHiiMt‘y OLSfiitfiifcfcfc 

t, 

(vi.) 

16.10 MROZ.RAW 

(0 HIM 16.5 'M&£Sfr{Jt»gftc ftft 

(SEft*#^) (16.24) 

(«) ft* (o «/«c 

lfl£ * % 3£ ft o HI motheduc fdfalheduc A A edur &sl IV.. idfi . SC ft ft ft 

(iii) &mm (X ivautr** 

K^? 

16.11 ASffll>J OPENNESS. RAW 

(i) ftftlog(/e/nc)ftft« (16.22) ft o/*n + W, 

WK#ft-ynj-Sf+4tfo ffloLsw ivftsftiog(/««ne)WfiiaTttif-Ae 
(16-22), SSW#ifeWfl-4>$fl:«9? 

(ii) 'P}#log( pdnc)$:ftft#r ftAh land $,\og(land)lk open M £? SlAH 

$M B H? [£*-: # uMi ^Xf ASijAI«JiJ^[A0 = ] 

(iii> asftiBisiAe (16.22) h. ftAa+«ftia«$* o,/ 
ffl ivfirf-ftig, ft* 

16.12 CONSUMP.RAW H’tfJ&fgo 

(0 ft® 16.7 4 1 , m 15.5 AWAS^-®ftfitf-A@ (16.35) thfWifl- 
(ii) ifti#ftW»&£fifS]Mftfftg.$^, (Campbell 

* J6 « «3» 


► 509 




5 28 


and Mank.w, 1990) RMgc,.,, 

gy, . : *H r3,. 2 ft% (16.35), ft if 

(16.36) + H®#ftiHI*Sfcfc$n{5I? 

(iii) # gy, (iO IV !&]!&#-&!& gy, , Tfc'tfJJS®£4MS:£o 

a— 

16.13 5p]ffi.&9E&SFJa& (1998 *f j3$cWft) SUfr CONSUME.RAW 4 1 

«#«, ?.^#JhS!M996 ¥ ft I^ftittrS (16.35)o * 

16.14 CEMENT.RAW rfWSffio 

(o 7mvrfemn&m (**«> (&*»>) 

-t#£ 02) 

gprc, - accent, + t % ^ ji { grprcpet + P 2 jeb, + ••• + fl l2 dec, + u] 

St*. grprcpet (M*#*.*:**) SfclMSg^tM feb , -•, dec % 

n&mjM, mv&tt'A* m& 

;M£W 

(ii) $ft*JgaA£aft£ttttJi*&*» gr<fe/ s S#* gem »-* 

&& geem g&tigrdefi ffiffl*. 

fcfl&ffi grdefs frfttiiHMMft* 

M --t iv a^? 

(iii) Wfr (Shea, 1993) (grres) ?d£ft£ 

*teJ*llH*** («™ m ) * geem K.1SS, #«-*£ 

AttJfft*** && **» ^i?^grr« ft 

gr« on «*!£; w^ysiffl^e 

(iv) *lj$ green ftgrnon ft %! geem $0 

Shea (1993)0 

16.15 13.9 CRIME4.RAW 

(i) ik^Aiog ( polpc ) 5 

A)og<«wte) & 13 itf ft £ W ; ##J £3E 9P JD *3 * * A » » i» JD *f ft 
*o &**«??? trU 03.33) tAlog </*//*) WiESftWfaffJft? 

(ii) $t MX/.C 

tfgwj? 

(i.i) fefiiswi * $ it Aiog ( taxpc) mm mm it ols ft it 

Alog( polpc) ftftfsj?!!, Alogtiajr/icjSfijfe&^SlffW — T'fltife IV ii?? 


• it */S .55 i£ : 
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529 7 #p£7^tt«¥fl&s!, CTaif%0Hia«r{ia$ 

iHtiftTW —-f'Giifflo ^{ftB iSiSR IIH?fit IS $M( limited dependent variable, 

ldv)£-W 3 r JCMs . --f ldv 

# e -{g^lR^ofD l ftH'te, LDV e 

fiWMf : 0 '100 £IU; —+A£&J£¥0>*«S&9 

GPA4,^T 0-4.0 £|0]. 

Win, /MtfT.JS* &*!)** jBSiifcT*, £## 

WW&WaittiMSSftaiAfcS: 

sp^ft^nffs^w^flsaic 

m^s .v^—t^KMxa^'SJLtffiEi*, ffi-esdE-^iSftiaaw^st 
i^asx. .v w**^##**# mnrni&fb 

imir.i&mmifiijft'p&az. a-n.i v, mna 

ife logit fDprobu^SJ, ^{fJl^aST LPMWttB; IS^£t4t4T$«a 
f¥#c 

aKSfn-fcikffAwigMc 

^H/nU8(corner solutions) ; ttin. 


m i7 -m & i* & % * m & *****.& * 





&(i-Bib. £*&¥£££ 

t- JHSS, fMamSISlJisrfg*/ 

ffjrt \i.in\rmft\tmi, 

^-«t5W LDV£HiKfi=lf:fli«»Mi|-tt^|t e 17.3 1HMM8, 1ft 

sjo SSSM0T. r®&, E-r 

nmmmtf. 17 . 4 'ij ft~~p (717.5 fun 

**#**». &*■*. «« 

R*f*Ktf«1S®#g'f'W&tf a fi^SfJ(Woolariclge. I999)M£^J« 

SfiiMW1!P*T5ld3Tii*f,.j«s', 

ft 


17. 1 — fil Rfi ££ [ft logit fa probit 


mm 55„ JSSIMMtMl. m^**W«¥riIt6'h-F05E^T 1, ttf"7 

SHIS(binary response models) 17. i'itiK LPM fK)s£^!:$fcP! ... 

ii. - - 1 -frtnpMiH', 

P(_-y- 1 | x) - P(>'- 1| .r, , x 2 , ■-, x k ) (17.1) 

3*, aflffl * itJP, ^ y& 

tec 


idlogit probit tUM 

« LPM 7. ft fegmeo, 

(7.27) c >;«#. LPMfimSRte, #[g®da 

P(.y= I,'j)- G(/? n + /?, r, 4 ••• I- flrj = G(& + xfi) (17.2) 







I'd- 1 ZH 4li£liijIjW3' = P l l’-If . af. xp= p 1 .r, + -• + ^-r t , 

zm, nms.m 7 mm o 

vhk f -i lpm- 

■>■1) )1J ;i + .. fE lo§U MSOugit model) 't 1 , G ^c77 fi £&% ■. 

G(~) = exi'f ~) /l 1 + expU)] = .A(r) (17.3) 

*. t»To-i zh- a*- 

ft £&$.■: S: probit WSCprobil model) 4', 6' #ff It £ &lf ^ S'. 4) ll 

ft (rdf)■ 

G(s) - 4>(?) - (Kw)th' (17.4) 

*U) = (2jt) l/2 exp (-z : /2) (17.5) 

(; »a^iSftt6.5i«rA(i7.2)5(t^fi-#«[?ii .r, o-i 2 

fa].. 

;*( 17.3) *1^(17.4)^*5 G ■&ffllP£4 e = 0 Bfi^lJ 

#JR#i £ =--00 34, c;<=)-o ; Mit 2 -«>h4, (;(«)—i 0 i2«#r*E§«: 
h£SM7.i 4. 

< 7 ( = ) - cxp( =)/[!- exp( ?)] 



z 


ffl 17.1 i£$tKf#gg[ CU) = «pU)/ll + wtpU)]«BS 

5-« logit fa probit H IS IP °T W M. i«I 

(latent variable model) # ^ 111 .V ‘ (4 — i4l 

,v’ = /?(!+ xp+ e, y~ l[.y" >0] (17.A) 


«rj7* * a m ? **.* *rt# 
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Aie^-1 h *mx 

Sttl [•] Ig^ + WSHtjES&ttStffi 1, £*!& 

1f«>'^(iOo Sib, %y’ >0, »v^l;| y-<0, m .yfto, m~\u%. e 

ttiT- x, 

t. fWf o m'AK, tum-a - 1 )* 

0(.s) 0 &^£«|6j-f e MiH&lgS, probit *Stt 

logitittt. m probit«<s 

07.6) amentia yffimim*-. 

V{y-Vx) = V{y->Q)x) = ¥[e> - (,3, + xfi) \ x\ 

= 1 - G[ - (ft, + x/J) ] = G( ft 0 + x/1) 

t&#-t-J*t(17.2)«[sL 

x, xtnfcis* 

= ifi»£ft££5tS&R{f]BTttE|]&£. SfflilMU' 

X* logit ffi probit Sllf, x J M 
E(y‘ ! x) = ft + xfi Si E(>-/ at) = P(,v - 1 I x) = G(ft, + x/DJ^ift— 

a»= ^s#$*(ttsn. >*nrufi^. 

W^'Fl5l&tifr5ti4 3 M?#SyW^ffl7K^^^o )0iit, 4}^ ft fi9*/f'*#?NN 

*#nr*T, mnattti-*, xtm 

j»«t¥ P(y=l !*)»*«, fB*T C(-)«Mfi£H4, 0fiy&t|5Ig>fffigj&, 
x, wt** p(x) = v( y = iixjwgaanraa 

'^^-gfft + xftlft, = (17.7) 

*? G £-'H£&Hftt$Mftcdf, 0fl» ArS- t(lt*SIit!(c S logit ft 
prob,t&S1f® + .G(-)^-^? E l&jl6i§& i J cdf.?**J0rW« z#W*(*)>0 u 
@itt. r, jpfp(x)»ffii«;^aaiEji g(/? 0 + xp)M*T x. antsi*fg« 

^S(17.7)^BJ, x X, Si 

5.w x* toto#.!kztt%p//3,, 0 & gX-r-ottftfr'fiHm- -Mio)w«fff 
*, s p 0 +xp=oB-t&m&*itmiifi; & g(z) = *(z)«j probit mm 
t. g(0) = s»(0) = l/y^=«0.4()o filogit fH®*. g( x) = exp( x)/[ 1 + exp 
(z)} 2 , mx #(0) = 0.25 o 

tfcjfrifc, $P* x, M— K’. fit *$*?£*, 

«T. x, 

G(fio + /9j + & ^2 + *** + &.r*) ~ ^(/?o + ft *2 + “’ + A^) (17-8) 

r, fckin, % M xj 

*** ^• */■*»;*.#**£: 4E A: y* ,r* 




SP^it(17.8)|tSK r 

StikM^WXf^lSiW^BmS^.Wa^s SWffStlSMgffi 
*£***##.«*»**, ttfcSI.fclitT ft Kf?^, 
tt***a:a*A. ®ffia^Mtti^(i7.8)+w 

«tt, 

tegfft, WJ ** JU* *fc»c* + 13U«¥M*«»E* 

G.ft + ftx, + ft X, + ••• + ft(c* + 1) j 

' G(ft + ftx, +ft x 2 + -• + ft cj (17.9) 

tbin. 

P(>- - 1 I z) “ GTft + ft z, + ft z] + ftlog( z,) + ft Zj] 

4. j! # Pi y - 11 z)fHjiB^S^7P(_v = 11 z) S3 Z \ = gift + x/J) (ft + 2ft zj). 
z 2 ^ I, l°l- l .'V:ia$K««®fi:^P(.v = l|z)/7 22 -g(ft + ^)(ft/ 22 ), £+ *0 = 
ft Cl + ft 2 J+ftlog( £2 ) + ftr 3C 

»$#^ww*s«)W«r?8*PBr*toit9. 6 ««fi**$*w**ifl*, m 


logit probit #1 M [ft H iz fW fei+ 

mmf lpm, mmvmm 

#afi/jN-*ft(#.!tl 7.5 17)^dflteft/hXjSfe(#5L 8.5 V ), 4 TK y | *) 
SfWOLS?BWLS#^iSfflo 

• fi {£ B ^ (tl #t ft t+ ( maximum likelihood estimation, MLE) ill ft 
ft£ft»SMLE, -ftaA^ttltiHSSET. OLSttrt 

* * fti m ft it w Jr** d2 '* "I '> -. 

sat n W15t#* = 

Eiitfft, amssf >, frt&Mx, T«gfi»c 

/(yix,^) = [G(^)]>[i-G(x^)]'-ft.r = 0,l (17.10) 

x, +o mmmmm, = nm g 

(xfi)i ffaS y “0 Bt, 1 - G(*Jt). 3? i ft)0Ei!ilM^»fttilSB»*#SS*i 
#«(*,. *,)«!*&. nr«&tf5SU7.iO)#xf«ffiffSI 

/,</») = >vIog[G(x,p)] + (1 - 3 %)log[ 1 - G(xfi)] (17.11) 

** G( • )Sf logit ft probit 0~ 1 £(8), Briit /,(PWr 


AT ] 7 ft ffl * ® fp *# «*'***£«*#¥ if 
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n ft *f & ** Ei§ t; 

Afi) = £/,< J) t P ft MI.K( iS %] DSAftT&tfcURiHtt # </(')£* 

z l 

ffi logit ft crif, M 0 $} logit ffiit Hh ~£i Ci( ’ 1 JiftStlEiS ft ctlf, M 3 'M probit 
fi‘ it ftf t 

ftflTTM'ii} logit St probit 

&Bfe7fl?*Tt-£±W|H]Sfl', i£ft}3 logit ?0 probit f£iS!ftStit*S 

fttLOLS£-£2SLSfPK*m# u ft- -» 

ft. [ -ftHtfttttS, Wooldridge(1999. $ 13 *)„] KlfU'KJtAffiffi 

asMife-. ia#*im*isf ras&i+ffiftsx, sra bgit *. pobitfffltttt 

=3 tf M v, 

5, W4f • + (*««)****, JMIISJ:***, 

-H.4T logit fij probit 

OLS, 2SLSft^i-J"&ft£ft!l 

ffirfM-#, ftjS(#ri2rft)/ fcBflttflTKffl, ##]£. *&* Ho: ft -- 0 , 

gfctiBt# tmi-Mp/ se(ft). #ltil 





3U0411T nm logit «1 probit $S + ft£'M < :i£i£7r&fe, 

r. »« 4.5 ?maiR#if«i±§*j 

logit « probit «S + ft#|fcttft3|i s fitt® 0 m&M 

#£!&!««£ 5.2 + -#, 

+ a/#51 W<x)ldridge( 1999, W, 15 

5.t.5 K^«(waid)^R^ftif-R'-g^*«a i jc 

ttSSFttif-fi; M, 

T&iLfcISaiTHtc £#fSaiTf-#ftl^St£f£*fi*r(Wooldridge,1999. % 

wit®-#), (likelihood ratio, LR)##8effi^** B LR tv# 

S75Stt*l! + F&|&f5)#ft«:S:e Ftt&S#7M*a + *#$#H*«£ 

Sl6 ^ S£#ff4-*&!A - «««.* 




zti- .g&sa, fUT 

3c 1" «*(«*j & ft(«{£., : a St \% R ■- -t- [Hi fcl 1 J 1 i W $ W: 

) HBJi. *n0tlWJafe«T»«l£*?'? km&VJ. 

ft, £f®ffiftiiit2J§L 

^&bt&i+*(likelih<x>d ratio sratisrir)ft*t4SM 2 IS: 

LJ? - 2( !■„, - i.) (17.12) 

htj j ,.rti 
T /„»./„ ffrw LR ***ft». nifi1ff/ ra ts* rKo fcit# LR 

, j„ft i y, Li? H 

s fn * nn*‘mm$ n h- , 

zom&jK(i7.i2)#wizmu 2 , lr 4 : h„ hk^-ie: * 

f-M^>«V,. 1U W-ftiiWzik q- J7H I.R--xl. SlSSfc*'. SfE5% 
H„, mmm xl #-**« 95 

pul. 


ft IS 17.1 O 5 $ - t & jk £ *S « 4 * -4 77 & £ - t ± ik £ t iHj probit ft I ,1 

P(/u/fcwj7w = ] i Jr) = G>(/? n J /3 t «MJ/>rc»/' f ^2 ntktvul ~ j$\tUbtearn + faceoten 
■* ci’o.sal * fa cetxige) 

jC + , IQkwLVr % — 'h / f£ j£ ? Jt; avtfprof % i± # A 4- & Jei # -¥* -f'J $ ^ j 

$ & flMfc 5 dehtearn $! ; S # — ift S & 5 f«W<»n > cWiu/ ^ cetxiw H r J & S'J £ it & 
tfttkrittittM. *#***»**., fttf-'KflGH&i*, * rt-lf 

AT. -? . LR AS *»**«[* * #4M? 4* , 

<// A > > ? 


I? f? logi I ifP probit II IS! #J f£ it H 

lAmmiinm-s, a* rscm+#*n/p-, logit-Sproutgs®B*w;5r 

logit fU probit 

IKS^ r, ifil ij 

iHr«#W-#**#t^t£SW^rajiWiI!WiE||«aiW«-»(percent 

eorrertly predicted) , .Wt, SfWfg y, felt 1 »fet+ 

*¥ G(ft,+ xJ)„ S G'(^ + x^)>0.5, 5W .V, 1, MS G(^ fl + 

X^)<0.5. W.y, M0ijHfi*Oo ffi»W y, ^^PSWy, *itt»ifc»0r 


se i7 0 «osjz?a**se^'# s n«!*itiss.<>/iE 


► 5i7 




lt#tJ&i£«9i»J¥fH0U fSISWsmtt* 

lfelfe^f!lffi3»WJEIIIBiiiW^«o fcfcSn, 

ft A 200 W#**. W 180 3>, = 0. Mg + W 150 

BPffi*f y, = l »3&»«£-tfi|jE*5iai. #fnW!E$0!*T 75%W 

mm, 

SUM — fS D B{'*/S9trS' , i£W##JGl R- •¥ A (pseudo R-squared)®fto '&~$L 
l£g<McFadden,l 974 )Jltbtt** 3 S£ 1 - J„/u 0 , 4 tt ffiftit * S W 

smtt&rfft. i fa 4 OLS 

[BlfiW 0 * OLS - SSR„,/ SSR,,, * >t> 

SSR„&«£¥-A#i. MSSRoM&.&mA-fl, S^iSWAmfHa^ffiA#* 
JS [ $P # .KL Maddala( 1983, W2f:)], fHJHW-ffiSil# fct A±S¥#$JIMSBt 

ffiflJttsffiif x, % S, 

W, M*J -r, &J“%£'W'&{i:. M 

&P(y = \ !*)*»[*(&,+ *$>£,] Ax, (17.13) 

*T g(h + xfi)%l#:T X WSAftUteWrl-^'t'c iS3f#($ 

x, g(p 0 + x&)r 

-t* . vxnm sn 

*x^^TS£e*¥ff$*K^ttfi«, *&«*»*»*-**«, SP« 

*<&+**). 0AWAMWtfFScffifrAftf« 

a£JW**±*A. 

£itW #(£<, +xfi)[\j, W0ttiifflJit-ffiAa£ftKft/h»*Ai£±T2aft 

{Stfd, ciffi«iiisass x wm«7c*^AsEiE'hw. m&ikmm&it* 

A@(i7.i3)i£i£a;3 r, anMAaJftifcSl logit fn probit #*tetHiiW A 
/K fStfl&ffiffiiJM -ff. *f probil ffipf. g(0)**0.4, Ifij^ logit MW, g(0) = 

0.25 o Blit. AT{$ logit fa probii W tfcR, probit M 

0.4/0.25 = 1.6. gXW# logit Mttititmw 0.625 c £Sfctt«¥* 
5.77 St, #(0)£l5ji±st£l. FrW logit 4 WAga 

LPM fttfiiftiltltt; M probit 2.5 AAiiWW LPM 

Mtei+{t4ftt= -tS*95B5fcfcSS^probitM^ttitlimw *(&, + **). 

Mft logit expCft, + *0)/[l + exp(/?(, + xfr)] 2 , K4*W*» 

fiit£#9J* probit £ logit t Wtti+ft . 

SnmKx t ^—t HS$tt. SI II ft Ax, ttOsUffiilH# x,(#*+it} 

fii&ifcjfi «■»£&, •-W^rs3Wi£#^^®lbAtA« 
tf c 

$om j' t S'—t* »3gi. m sr w a? it*e m. <.-,«m ?y c* = 1 #a ss soj * 
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(’i-Po * ftx, + ••• + + A(f, + 1 ) J 

- (Kft + ftx, + ••• + ftI + ft<*) (17.14) 

«F»JJfe, S** «fllJRc* = O e 3^. 


$117.1 

4MnSL-&.ff] MROZ. RAW , i§i± logit #° probit lMii+0'J 8.8(-tL °T-#- 

47.5 + •*.*■$■ 7 « 8.8 

ttflMItf *. 17.1 #■* 7 +**#&*) t 


* 17.1 

35 Sfrrfr tS # -Sg M LMP, logit JO probit tti+fl 


sm 

i: inif 


a«i 

LPM 

f-ogit 

Probit 

(OI.S) 

(MI.E) 

(MLE) 


-0.0034 

-0.021 

-0.012 

(0.0015) 

(0.008) 

(0.005) 


0.038 

0.221 

0.131 


(0.007) 

(0.043) 

(0.025) 


0.039 

0.206 

0.123 


(0.006) 

(0.032) 

(0.019) 


- 0.000 60 

-0.003 2 

-0.001 9 

ex per 

(0.000 18) 

(0.001 0) 

(0.000 6) 

age 

-0.016 

-0.088 

-0.053 

(0.002) 

(0.015) 

(0.008) 

kidsit6 

-0.262 

1.443 

-0.868 

(0.032) 

(0.204) 

(0.119) 

kidsge 6 

0.013 

0.060 

0.036 

(0.013) 

(0.075) 

(0.043) 


0.586 

0.425 

0.270 

(0.151) 

(0.860) 

(0.509) 

jHUBISSW^* 

ttt R-Ttf 

73.4 

0.264 

73.6 

* 401.77 

0.220 

73.4 

401.30 

0.221 

o #*#««■#« **«#***«, 

LPMW& R-f OLSfc-g-tf R- 


#r / ? * +'-n * ^ # #y m 


► 5 ;? 





-fit; ! t logir probit s', id K- -f 7i 4.4- f" #? ft fit if# W , 

##*'1'*&£#iLfe c ft Jfl * if it 
i± rfl ££ ft # ft , -Aff] T M # logit -fibif ft ft 4 to# probit ft if ft ff ^ 2.5 ^ 
.!§ LFM ft if ft tb fe , if ^ ki<2sU6 6$ # #, ft # 66 bglt ft if ft th X 

-0.361. probit ft if fi«# - 0.347. ** l,PM ft if ft *.( # 8 ft 

,&##-).-. ft fti if , ft # Jo educ f) logit #o probit ft if ft if ft if 0.055 ft 
0.052; £ fil-4. > f ft LPM ft if ft 0.038 *.&, f2ft 4 * 4-. 

ft3UUn£#ftt &**« + *&#(&# ,x/*r 2 66+iflf£)*tif#ft;# 
MjR+tA** -*-^1 j 1 + •" + hrO ' 0.391. # 0,4 4. 1 # 

#14. ftffftft- probit 

SjitiX, if 7 ft if-ft— is #fB^^ 

probit ft if ft til 0.4 : % ft *t if * i£4#r # A #ft logit 

ft if ft, ft *.##14 0.25, 

LPM ft 5! ft logit ft probit tS4iifg?']4f, LPM fK. £. erftc , kid- 
j/,'6 •¥" fj S "ttf) i& ft St ^ ifr 4t, ft logit ft probit ft 4! BJ # "ft 4" f& A &- &) 4. 
'J'4.i4&66, £ LPM f, + T 

«9 0.262( ft ifrii + *r* 4#ff 7# f -fit 4-ftr, ft ft##**# 

?*), "Jprobit ft 5Ht if #14 fcSt.fi t8 it ft; 3b«i#iteJt, ft -'f 
nwifeinc = 20.13, edui: = 12.3, erper =10.6, age = 42.5(4-ft--fc.#4.ffft- 
-f«jft)ft t,W^6=l tfjHbfr, 

f£ft#-ftifttf $ •/, £ftf4 ll **^.Jti£ft^f|-*.T, if 

kidslt6 = 1 ft kidsh 6 = 0 St if & # # i .& $ ft A & It 0 (^ 0 + ft\ jt + ••• + 
&r*) = ftfO*.#?#4'J 0.373-0.707= - 0.334, ii * -ft # # ft # — -f & ft- ft 

0.334; probit #.#-0.347 

ft*-fif3fttff5!ift-ftft#f4--ti#ft4'l* l }ft, 
t> . fs.i4fcSt.fi ft iff.: 0.117 - 0.373= -0.256 o ##664., ft 
■14.ft;M#5i$6 ftif ftlftit.f4fttifT ft«)ftffl 14rHjSt.fi )£fcftftftili*6 ft 
ft if ffi. 4. l‘=l; 





WB 17.2<&* 

^ M probit feitffifsi* ft frit ft if# , 

lift* ft***? 

S M-/XT /XlOftSfJ 11 Bf, 


logit ft probit ga!^]#as 

and Schwab,1995)ftif T probit MS, 

52 ® ^i@sf«=s«ii • it * & m * ■? i* , mi rvw.A 




uo 


f, £#£ W«nklridge(lW9. ^ 15 -fc), ] 

a probit k, sfl-i-iHietunuijft.©. 

(i7.6)^ 

** probu *»**«• #«ea^*iltt II frn-imT- -Stt. fHf£1t 


VaKflx)^ ftl? G< & + *0) &K0 ^ ; ffi£, 

i" ASftBil'tff-gA.l •ilfKjfi'ftt, logit 

*U probnMS0g^4fitfeSefr^. MWSfl'Ml! ft 3~1& +# A#fil r 

SiEft, * rWff&toitfMj&iif. ftt^t fa 

ffr ii[*$flW.AJ -W, bail ft probir&lhk 


(#£*& 14 $),. Jftjfi. &^*»/NSJftfizrci logit fa probit , 

£ Wcx>ldridge( 1999, % 15 tfEK ] 


17.2 Tobit^I§y 


MM21 fiWfflSAtfcfclWA, 

Tisff Tobit*«iJ5i«j-j6=&® r^K^artresufiE,, 

Wooldridge(l999, % 16 

* «-^*Stfe£Slu #£±, E< . y I rr, , 

•r 2 .~.**)»tUMfi«. x, rfa'so <iftifjHrft#»#!lft 

Wftt£{S. <W.rfij#£ y & f LFM Jtt 

y' = Po + X P + u - « I Jt'- NormaKO.ct 2 ) (17.15) 

.v = max(0,_v* ) (17.16) 

wis, 

iE&ftXMftllio ^-a( 17 .l 6 )* 5 fc#, JSf ,y*>() w. 0 F)K»SI«|$J 6 >■ £ 

fy‘. (fl ^ >■ ‘ < 0 Stf, «I.v- 0 , fib-ft , y ’£&:»•*, JKIU yft^t&IEffE hi£ 

# i7* « a: to jf **» *> ff * a * /y jt 




mmt, xt-rm. 

tSJ §.. u/a iHiE&ft'ft #3ift ~)L-f x , PJftl 

F(>' = ()[*) = Ff i y*<Olj)=P(u<-x^) = P(u/(T<— xfS-'a) 

= xp/0)^l-$(xfi/o) 

xjizsitmf&.miwmmmtkmT x mt. &*(*,, 
ftltt -&(SS#Ll&lfc, x, Ty, 

(2 xc : ) ’ |/2 exp[ ~ (y ~ xfi) 2 /(2c 2 )] - (1/a) ^[( y - xfi)/a],y>Q 

(17.17) 

P(.y,-0|*,)-1 -9(xfi/o) (17.18) 

sgflj^wM.a:(i7.i7)?n^(i7.i8)»i)j§ > hj«a / tt*j-ttfcuKa»: 

t,(p ,o) - l( v, — 0) logL 1 -<&(x ; 0/<j) ] 

+ l(y,>0)logKl/»)#[(>, - Xfi)/<f]\ (17.19) 

« tiinmmoftp, *££#sc(i7.i9)xt«5}? 

Si. Sfcnriyft£!l«S# « w- 


fijai7.385F 4'y*>MS6**E.#e*#*l#«*lh *<fH&*ft(#»l**4*W** 

r.-#). 7-3: *„ as-t»s) TobitfcS’3? 


logit ft probirSSlS*-#, ^-1' Tobit ft if {IIP W !*)£$, 0 ift nj 
iafi*W:6§t- ft Wgfctf-ft; SMSt* 

#£iU 0 [0J5U#£ Wooldridge! 1999, $ 16#) = ] 

Iftfttt9£5 logit ft probit ^(17.12)ig#0fll LR&&, £ 

+ . Tobit3tt«^«a» 0 

SfTobit ft if flft&ff? 

Tobirsssiw p,* mm#&w 

«<nM.7»-fS(17.15)*rfl, ft r, let E(y* I *>fKH8*SE, y‘;t 
»$*= #w. y'dj£#£#£wi?>$s-£. <P.ii#ffia#o 

522 ^sere-!*i*is • w-**###*.- 


&y, ms, 

ffic 

#)Tj"J'iUUl7.18H£i|-iB P(> = 0|r), P(y>0| 

*),- 4nm#fnS(fSitfr>j «JW«<S, ££££4811? £ l'obit 

«S3 + . WM'NWSfiflUittS'ltfeS: £ + >>0 

ftE(y|y>0,*). ?ti^ST->>0 x) c 

W^#/EM r «, .v S4y)j EfiCHj r-,g.f$+M8jste. E (3-! V > o, 

*). F(3 l x)i 

EC>-I *) = P(.V>01 X) • E(^ Lv>0,X) 

^<t>(xfi/c)-E{y\y>0.x) (17.20) 

*»ME(>|y>0.*), £-***«: * * ~ 

Normal(O.l), W E( s ! * > r) = H c) / 1 - 4>( c) i 3C+ ft S #* c M 4 D ft* 
T #(-c) = *(c). l-®(-() = 4>(f). a K/ff f * 

5^2 /ff , PJi lil E(y ' v > 0, x) = xfS + E( « u > - x/l) — xfS + <rE [ ( u /») I ( u ! a ) > 
— X$/o] = xP + ofiixji/o) /&(xfi/o) c. 

E(.y I >>(),*) = *0 + o\(xfl/<}) (17.21) 

:J£+ A(c) “ tb$(inverse Mills ratio); 'bZJkfo ?1£iE 

S pdf Wf/jidlHS cdt'ffi c fttftiSZlte 

^r«(l7.2l)«4Sc “esw. y Uy>0 %%ftttMW.1K*4T xp 5—t 

>0 WaiSJfflOLSilT-'fg *; 

sxmii .20)m$.{n .2\)mm 

R( y I x) — 5>( xff/o') i. xfi 1 aXixp/a)] 

= ${xp/c~)xP+ o$(xfl/o) (17.22) 

9{xf/a)x(.xf/ff) - ${xp/c) a &xnnmi 
«8, a 3 TobitlSim, E(yl*)Jl*ffljW- > MN£tt«». M.fln 

mmMmMm* Tobit«3iwfttf£ -= 

sn* .ij 

5E( _y I y >0, x)/da'j = p t + ft, ■ (dA/de) (xp/a) 

fg$x, 4«fe ie. ji amf a( c) = ^( c )/ #( t )atf« 

#fl].Sd®/dc = ^(c-)fn di^/dc ! — ciK c). °J lii iE fl )3 dA /dc = - A ( c) [ c 
+ A(c)j 0 Slit 

3£(yly>0,:r)/air, = /?,i] - Hxp/o)[xP/a+ Hxfi/a))l (17.23) 


«(?# « IB W #i* #!ViE 
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i £T<W X, *tE(y ft &5£. 

T-, 'gfeft-P .*■ #j- • 7*4^14 ®$fcx/»/cr = (/?« + /V, + - + . «rn. 

cEsfl, atrassT-^tt^o-i zm, JunnmiiitftA ft »« 

W MLE^ttif5^(17.23) 0 ^ logit ffl probit — -ly'I'JZ'Mft A .r, W 

tt*. lit *>o jfc* 

ft. .vX-fr.MStlttft 


544 


8E( y | y i>0. x) _£j_ 

3.7, E(v )>>().*) 


(17.24) 


(miiKW f6t?±M d - if%&, )# x, W##®Sfcfg .£(&?£* ¥-{S® 

A - tfSS^5S*i:7ftgfH&5S)ii}3*^ #nTWit3¥±^: 0 

5j,s -a -m'&m. m E^i^u.xm x, = i h .i, - o r>e 

iiiTfUin« : s^w«ifi B atf6afKdEtt(Anr-*»M)tfenriifttaa 0 


3E(v|x) 3P( v >0 I x ) ,., , v „ 

"^7-^-E( .y y >0, x) 


+ P(y>Ulx) 
E>J P(y>0\x) = <P(xp/a). f« 


3E( y I y M),x) 


Sr 


(17.25) 


0Fiy ^° lx) (17.26) 

ill - M ft A ft fa* W MLE R x l SclnZ«IWfeifji:(17.25)‘f 

H5I-* S 

■)l Aanwdi, Sfsfn^S:( 17 . 23 )»^( 17 . 26 )ftA^:( 17 . 25 )##iJffl 

JFfffW (- SHS3:^«>(c)A(c) = 5i(c), #fij 


~aJ^ = ^ u/i/ff) (i7 - 27) 

iTR(17.27){jfiSfnil*att8 OLSfD Tobit ftiffi, OLS %%[fitf 3E(y| 

x)/dz, *r^Tobitteitcs^w5rtttt, s 

X, W±&fllifc«*/.M( xj/*)* cdf±«-A{£, 

8rtt‘£j&&fr : r- o~ 1 Z ft tor if <P{xp/c) =P( y >0\x), 

(17.27)*W. i^SHT-K$f P(.v>0.x)S€ ; f : I i B (Stf#?# i 

®W.v,>0 KMItJBt, Tobit«S3^0LSf9fJffl[^&?HStHi[c ) 


ffj 17.2 

Xff- MROZ.RAW fete 7 753 A iffA ftf4SfcA & #t4». # 

t# 428 3 4 325 A-43 A-# iff Ai*j-& 


SfSF * it * & /F ¥• # ft ; ft <€.« 



ift 'hat* ft . i-ft W Bt ffl fcffi-tt^a i 

&. M. 12 <>BtSO 4 950 'Htf% mu, 4i-ft'J'0+4t^it-^J?I Tobit# Sic 4Un 
i£.Jf] OLSdtffl^-Sfi 753 ^At»S'])ftit T'-'h&ft.tSSU ^**^.17.2^*, 

* 17.2 OLS fD Tobit fti+ 




/l(2W ' 5* 



Stttfcg 

Tobit 

(OLS) 

(MLE) 

nwifn nc 

3.45 

- 8.81 


(2.54) 

(4.46) 

edue 

2$. 76 

80.65 


(12.95) 

(21.58) 

ex per 

65.67 

131.56 


(9.%) 

(17.28) 

ex per' 

-0.700 

-1.86 


(0.325) 

(0.54) 

age 

-30.51 

54.41 


(4.36) 

(7.42) 

kidil! 6 

-442.09 

-894.02 


(58.85) 

(111.88) 

&</.«£? 6 

-32.78 

-16.22 


(23.18) 

(38.64) 


1 330.48 

965.31 


(270.78) 

(446.44) 


— 

-3 819.09 

«-Y>T 

0.266 

0.274 

d 

750.18 

1 122.02 


)K:£j|.;fJl'bit 5?i?&, Tobit £«ftitftJ3-#4*tl OLSft-i+lLtS 
ISJWff-f-, ft ILf*.if -fL-£te. HU-iJmnc Ip kidsge 6 ft**., £2* J 

SE,-i+4*.'J-4H* ; )**., •f-'f •'Mil £*•£&*«. OLS* Tobit ftftftft*T, ft4f * 
AlS-tj'ft&l(rli„ 4Un*35'b^-, *c/i/?6 ft Tobit OLS #. *ft 2 

ft, Tobit #S! tft-f-f ***#&>!***. „ 

4M0 ■'T « # Tobit ftitft.jM4K.(I7.23)**£(17.27) t iH#-0-f(.&ft 
it ft *.-!>), *(17.23) tft BtD ft 

0.451 c W-k°, ftif?*-4*f 

0.451 (80.65) ^36.4 'M# 0 it* 
OLSftitli? ^t-4. *Jflit*i£4«. + ^ftf^fti-fM' 

nt*a&,:>- 0.451 (894.02)*®403.2 £ & , ii*t-4"Xft <J> nt£fc* A 403.2 

.]-0tftft^->£^tt£#5U *t kids/t6 





(fl#£ *, #-fi At) # # 0.645, 0*. 

* %-$■#. 

A0tf##-*j-), j-fc^Mn^ Aok«>0 Afr#ffr#HM>#-ii£k' 

Tobit«S« R-fA. OLS# 

^ATobitMSAift, i?--f #«;£>, *»j>, # + 

y, = <P(x t $/<i)xJ +<rKxJ/a)&E(y\x = x,)&&-*'!£., it't'ATJL’ftf' J*. 
T >6 & ft *?• * , >Pi4f OLS# j, •% £&£--iiA*8 

^■[-fiL>T«(3.29)]> 4S 4. #• •& ft R- 

+ *■#■ *fc*.(3.28)*P4fi&* -f 3fef *t Ail. ■*-***»* ft*] ft R--fA, i£ 
jiB# , flttffi * ##, #A t ft ■&-£•{£*'«,£ x -5-, 4:&J **J 

A- # R'-f-^ £-3lft jy, ¥- 4tft -f- , -R-#& AT 0 -• I 4.l«] ft it 

A; R.-f*»*#*iS+*i4r 9 

4 tf] T « # S'], M. R-AAit'K'S.-Sr-Ja# A#, Tobit £•# ft-&&•&*}• i 
-f^MT4t.#t4&ft.teA ? :>--#■ A?-*, &-#-*»%%-, Til, 4*.n&im, Tobit 

xjL* 7 **•«: R-At (ft A ft 7 fcA-ffctf **»***). 
A OLSfc-ft{£#4.ft 7#JI*A ft R-AAftfts 


Tobit ElfS^ftlifi^isjSi 


Tobit«a, 4t#J£*(i7.2l)W£(i7.22)*tt8iM:am5t. 

^ E(yl*)-A4-j?,x,+ ••• + 

A^Ht, wrm^stsiii. 

ols -mi, %wmm%Tm 

-ff-A Tobit 183! 4>, an 

*5td7.J5)*»fffi-'NS£*J’«:a:. Tobit 

m®o *a, 

fM&ffiMiSS&o fi«^rBjsgffi^(i7.!5)4>#E-«wfisg, ma#*sw 

Tout«a^ sjj vj. y >o % 

a-^^e(i7.23)W(n.26j 

MMSJSLo Jl^ifffW, j: ; ftf P(^>0|jt)#jfi2i 1 l»|, Sfcl^al E(.y I ,v>0,.r) 

-#. ^ ftsKfct^j, a«^a«*w a#*ie. ?f{xaa *|/a nff**T*c 

5i6 ttan. #Jt- ■WAZ&fk&mttVtig.S- 

ai^gA^M*E*ieAS&£A$£l&, ma 

5. j9flit-a*S#»«HII®t4 Tobit 

#««.=£*?.* - i fMMJe*#tb: K.K&A 


5 26 t 






^fi-rf—^Tobit«a, « 

«hW^Ht#*(tfc2ri& w)Aj>oa«fii, BtJRfftOc -f£, 

(17.18)#. xv prointSa. Jtt x, te£ Pj /a -- S* 1 *! 1 * 

inWUffl probit .Hit if ft ftJfftffU g Tobit fgS$i, JfllJ pro- 

bit ftitiiifi&ifiT $/*,, X+ft STobiLftittt, a #!**«# 

ffi^aTai&^fflUa, fi S ff] *: W & £ £ £ $IftSWi!?-, fcfcin. £- ft ft## 
fcft, ffift ££. jaiftagTobitsoerffi^^ii. # 7 , ftift te#-t 
fflfri]. ill ft/ft I BA f ^izs/J'T. 7 , 1. 

a-l 122.02c m nivifeinc tfj Tobit XftftUt 
d '&&i -8.81/1 !22.02=» -0.007 9; nwifetr.c te probit % - 0.012, 

-M-nmWL kidslt6 W Tobit tf -0.797, # pro- 

(Tobit ft9fl*tt7£7&ff#fti«c )Ktfl*»liS£^ 
a J&atjRje Tobu M7&&, #jk*£**ie? a Tobit sate* 

*S£Hf, -Sji#fi#^E^(hurdle)«afllW®^(twopart) 

P(y>0|x) fO E(y\x, y>0)$L&? 

*i§ite#», mx 

Wft®, ##M, Wooldridge (1999,11 16 S) a ] 


i7.3 mwEfamm 


«-^flfa$M 3 it+ft«*(oount variable), £*!&(*#ftSlfefi!0, 

1 . 2,-| 0 j»K&fcl®o£rt#RJL'H&teffiiJ£ c 

£i0j##ia*i8*Wte^*3S[, KA4K¥lft«fll»A«cs£ 

EHUff-fiJtef-ftafo Tobit *j£@mt&WE#JiSia, 

z( y \x l , 

#o <*a. «Rnftffl3.5 

tec) 

«Tobu***-#. s*jii-»$*«t{B.*i*, mvxmn'*M%t'Z$L*tWi. 

E(v|j,, x 2 , •••, tr*) = exp(ft, + ftx, +- ■•• + P t x k ) (17.28) 

547 EbAexpCO&AlE, 0rliU<17.28)SlH&T .v ttBtfltt&AftjE. 

#17* ffltut « * cttfi few *J4«» HViE 



S2H 


mnnm. xuimn.is'mmzw 

logf E( .v 1 .r i f .r 2 .--,.r*)l - /3 0 + A x l + — + ft x k (17.29) 

wilt, 

pfiftWiSftlftfiF-. t\ 

%AE(.yl x)=«(L00 ft)&x, 

££ x, jfcfi-'M&ffi, 100.3, ^S7E(jli)$M0d#e tt 

'ttSftlftflrtHft, &m. .T t 0>0rWW#H¥***$. #4- A 


54S 


exp(/3 0 t x*.,ft ., + /?jjr*) 


- exp( ftAj*) - 1 


5^ + ,X t - ,ft. A ft-T, + ••• + ft-, X ( - |MfSji2 , &X* =l)-.rJo ^ A.3'4 = 1( tt 

sns-^a«^tt, nut. s^$ft#stSex P (/? fc ) - 

u £sg a. am?] ex P (ft)-i, #'£#« ioos. DcjEt^j^ft^ftfiScT 

£ £ *« lag( x : ), JVJ /?, tt 

* 04 , *fljss3iiru«# iog(>)ff*H$#w«tt«aa5#iMP^re 
(i7.28)+w«»c 

H^^eu7.28)^K#aw—t-#^sa^[iett ex P (-)£-t#aj 

tt«£H £ :fr*nwRttte*/,h^*s 0 

^#p* 5e ffi # *• g tt, (fir # & tt * 'h .:. m x a tt *i« ?j a - £ [ # «. 

Woo!dridge( 1999,1? 12 $)J c Hffl. 

«ttt+at^^wt5*a a 

tt^4¥, lE&ft 

£HjJl4f£, ®4&4#^IE&4ttst*i§ffl:S = 4A« 

M W ft -ifrMdl ?6 f&4tt ( Poisson distribution) 0 

£m#ff]HSn»i£E(:yl 

x)= «fflfi«'E*^^S(17.28)P1#WRA > ffjifi* exp(x/l)c (Pfi, IU x 

*&ft. 

P(_v - h I x) = exp[ - exp( Xp) ) [exp(x/J) ] A //i!, h = 0,1, ••• 


5^4 ,/i ! ^J^i‘^(#J5.Kf^B)oS y pf^^i;^ft|sl !EH£ *S ( Poisson regression 

modelt4)XtJ!SEflS*#«R e tt®, 

P(y = 0 ) x) = exp[ ~ exp(x^) ] „ ~FLBff7-ff7 ft WflitHI, SK»rmttA3t + 


- tt « <? «f •#-? ,«, « « «r jr 




* 


tfmr- x s-t \mm-? 

+ v,): « 


. 2 , 


n <. 


»f]wia#axm*u*a*tj 


>(m= f,(f) = V ! y,x,ft - «xp( x,p ) i (17.30) 

*IU»l'l»a.*, ttW ‘3 A -jEHHr/H*, 

MLE^#r&^if-»»»^rrSS*S^, S'EflMSr&SJiffifc 

Kia.- &sdM. tru 

V*r(ylx)-E(.y|x) (7.31) 

^ lff£*£S9!> *j£ 

mi. am to 

mm$\ ft M -a«i#ri5iE^»ttitl4c (S-% OLSffitf-Sfflftl, 3EifciE£+t 
®£)£.7.^. eifM-ailJjffjfijE&M! MM OLS ?FiE2sttl8^Ti£JB 
MLEr >[5Tt£Bf>, dJ#E Wooidridge(1999,jf5 19*),] 

MLEDf. ftflj 

ft it (quasi-maximum likelihood estimation, QMLE) c E& 7^6 

Var(.y I x) = a~F.(y lx) (7.32) 

it4>,<r 2 >0 #*#£».> 3* 2 =Ifl-t, *W>1 

at, xlfitcT-^fS; ftiT-JltBt^ttmift1il®«^^(«i|- 

0rW««c*ra*a’*fc(overdis- 

persion)l&-FS: ( underdispersion) MtS® cr 2 < I M'f'iP'2. Hf J<L , '(Hit 
549 5t(7.32)*l&£SfftMc 

fh^(7.32)T, Wtt**W?fifeMLE«?®*ffiS#o 
QMLE, ft MX 9% £■.!*] &, = y { ~ y ,, (Rt 3 ,y,- = exp(ft u + /S l rr,i + ••• + &.?-,*))*7 

fpffi*-#. $ i 5£«£®;2:® B * 2 w-t- 

-■» i 

M n -k 1 :£&:£ V 'HSSJ*Q/& + 1 1-firf-fS * 0.^1 • - . A BtWSiSe 4- 

iE«J»»«niWfct®dEttW(-*^IHII)f0ft 

BPffi^(j7.32)&^^^.*-tta»c 9tmmu 

QMLE W««®c hT#5L 

Wooldridge( 1999),- ] 
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kS29 




|o]SI 17.4EF 


15«ni'; si «■ 2 -2 = a]s#•£*4*#»»ft mle#***&£ 14? 

4 l.R St it * ^ 1 If 6*1 J„R St if t £ it ft. ff ? 


ftf&fefffrJT, i*7§B+i: 

«-H*SC(l7.i2)4>fi9^, *l*#M7* U 'NMtttttJft, Sfl£a79Eit* 
£«M&7Sft:£f«JiRM r,^fc £7® 17.32)7, 7 

hood ratio statistic)] * #it (17.12) |$ W * 2 , 3 2 MX*<1**3! 7#®L 


m 17.3 

* r ia rr86 A-7A4- 1986 , & 7 £ #*t*f 7 2 725 7^7# 

1 970 fA.4A<:, iS>J..R#8 7 narrS6 iHlffi. A 7 5, BIA, >6 f* H> )3 M 4! it 
0i‘&®>)3fc 4 17.3i£*S-tfc T£'fc£sJ!/3f*S! OLS-feif-flltf 


*17.3 K0B4SAS^fl*StM^Sa* 


narr86 

6 $* 

«£*« 

*§& 

(OLS) 

(fife QMLE) 

pCTIV 

- 1.32 

* 0.402 


(0.040) 

(0.085) 

£1 Vtf3C77 

- 0.011 

-0.024 


(0.012) 

(0.020) 

ia/frmf 

0.012 

0.024 


(0.009) 

(0.015) 

p//wr86 

-0.041 

- 0.099 


(0.009) 

(0.021) 

qempS 6 

- 0.051 

0.038 


(0.014) 

(0.029) 

/nr 86 

-0.001 5 

-0.008 1 


(0.000 3) 

(0.001 0) 

6/arl? 

0.327 

0-661 


(0.045) 

(0.074) 

A i Jpart 

0.194 

0.500 


(0.040) 

(0.074) 

60 

-0.022 

-0.051 


(0.033) 

(0.060 

*r*MJ 

0.577 

-0.600 


(0.038) 

(0.067) 

ttttfcllSfc 

— 

2 248.76 

R-T-fr 

0.073 

0.077 

e 

0.829 

1.232 
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&1ri % & ft 

fe-®ij3^#;]lt-i*^.ii'$-j8.*.i«M#^i* J MX 3 - 1.232, zMatt# 

#i*.&ii£tf:i4^l§l^(I5]*t#^fi-ft 23%), Jfctfc, ror- 

time 4$ — 'Mt' s r£t3^;S«4. 1.23(0.015)^0.018 5. 

1 . 3 . -t«itaf'i±Tif, ft-ein + ^A.^A 

ifLif&S-ti, 

OLS*>ftte*&#* && “F it. ft S. t -fn -R- # * # #■]*>, 

pcnv #]&&■&*&£,£ Apcm> -0.10. JH'J Jfe 2 it # # * & T fc- 0.013 *. 

(paiv ft Jtt >5 &&?-#] ttM), £&&&$>}£'*£, Apcnv = l). 10 ft 

4% [0.402(0.10) -0.040 2, 3M 100 Jsst-ff SJ W], 

itHM, 

black .¥•&*'*#, 

5ol ifc/$ 66% ,- ;£>?).*&*+.£:#«, Am/w* 4$ £ 

ftflLfcW 17.2 + tfTobit&3!«£fl-#, 4. fl1ifci-i.fr ■#-?ft&®iJ3 

W — T - ft- -fZTc "S £ *, -*5 y, = cxpf^S., + ,5, j:,| + ••• + /for ,*)■£. I'fl & $4tft-f 

*#.4 Tobit 4*$-#, &tf1 # S'l, ffl ft fe- 
QMLE it-ft. OLS ft ft ft.«i4#& ft 

T &ftft R. -f ft. ft ft fe-fti+-(t JJ'J ^ A., (ft-te-fti+ft j£ft. stit-fa M &4t& 

ftlt, ) 


#3c*rr»fca-*. x, ims* 

ttfe&c 1Blj£jS(17.28)j3t£, Tobit-* 

sgjsw ** p 

(*>11 *)2*w«*iS.K®itf, JtrfflfeHiHttEWfflo [tfcsn. #a 

Canieroii fO Trivetlif 1998) 0 j 


17.4 


Tobit ■Mrfi&fltS*###® 0jBttSKceasored 

regression model) c rF.it ft&SJF# t “Tobit" 5“ «$ PI M "MUt Steffi ffl . 

fa£|t7±€fn2^#-^S.?fftE#| 3 Tobit 1SSSfflTttIE(l±AKSSI 

JEW¥5i£i[^lHj^J|t3E#(outcome variables)© 17.2 4* 

• - 1 ? Tobit 

ITJ7* AN 23T ® #*#.«*»#*#?» & m VSSl 



censoring) IfllT^o JtUfi « & $ MM A &if ® (ft ( Iffi fl fUl'J W fK 

jrfflWfnJS. >i±. 

ffi^^Eiuap^wrpise--^MSftiifc^wpuai. Rje^rusw^T-tt^as 

ft a sift 

nz.\m &u\mY® 

B13 !0$t S! (truncated regression model) u M. #5 ft fl'l li W M SE ,& fcfc M 

••'Mata#*, **** 

* m in n in m n ® m m siw k m = 


8^0 03^12 


55^ 

flf^«t®jE$Sfi«a(ceasored normal regression model), ftfHSlgSf&tfJ® 

tt>-8KMg*^tt«an sinsM6frw-^eifittJR±*i f 

% i : 

y, = P» + xfi+ u ,, u, lx,, c, — NormaKO, <j 2 ) (17.33) 

w, = min(.y,. c,) (17.34) 

®{n*as *, K^'iE'S'j'Ta®fi c, ntHkfotuLMm. a-s&ui.x) 

fcJST H, ftiTc, ttR«(2*«ISl X, (*ft«jgJl, ftfn^SS 

# ft Jit&■?£:& 3*®®; ffi^T#5ijifc£*itHftftSW£MJ£JSe ) 


fflJH 17.5 ^ 4- mvp, tTlA/ i£. P* ft tlU* §>; 1-:-S - 4 4 J: 4 & 4x a ft & 

mvA, ****#!?«*. 

S„ 4 minwuge, * *X A ; ft gl&X#, # W it- Off ft ft )ti T- lH W 
a- H c ft If] Si^l mtnwage, ft ft ,4 ## il wage, , 


&JS»ffilS®fi5-^0ij4 i ^]I^iS59(top coding) e S-tilSifiilTI 

ssifiBinr. ftfaRSHS-ea^rs^iifi^i:. st-pfc^&'MsiMaHisis, 
miP-M&'F'M^'pnmnu-nx. iwn, fissMS^, iewi 

m%\ =Ftk, ftfnHT^^PJ3P^iri^^ 50 7j#7cM$iJ#K^I^^'S, 

C, ^PS-#Wc 

MIMffl'Ii 


• <t*jB z*=j* * 1*: KfKW.jS 



5ef 


+ 0 «ffl%'Tobit«SW^WJ6iiK, AM«JR3K»!{EP>-.< 

c,)W OLS Kttc '38S, ^WJ ic,X}x, 

w,*iJM0r#*t«iM ols larist*# Mfrii+/?,c a^ i\>bit 
mi»iisfB3'Fi5]c •ftTobums't 1 , 

*9t XU Tobit *aft££ttT& •.*„ MttaJRPUB'f’. ATOMHKH. 

/t(g)£(l7.33)fi)(17.34);tT. in fill x,. wJW — 'Mffiffl#*, $fn«T 
pin * 2 ), *jtt. &$(*,, c,). miisg w, wars:®#, 
tc.-y,, MS. IV Normal* x/,ff : )*§ 

He K6^+***Wj!S«I. ftfn»£ «.■, «&£*, T^T-«Kttc, WM*, 

P('«-', - t, I or,) = P(x^- £,!-*.) = P< «,»*<■, - *,0) 

= 1 -$[(«:, *£)/*: 

M%m w. tE&fcx, ftr, TM8F£l*tt: 

/(rt'ix,, c.) - 1 — <5f ( r, - x,p)/ij}. w = c, (17,35) 

= (1/o)&[(iv ~ xfi)/er], w<Cc, (17.36) 

fu, ninnmftztnM $ noikxit. w^n 

MLE C 

*JRPlfi«S«-^S5lifflS»#*S^#f(<3urauon analy.sis) = 

-t'MiE^SfeWSfPJE *t-p£saip®, a#if » 

a##aamfemKW^Pn^j§, yMftmsfttfftam 

*»**»#*« wjatff«sio 

?t«®iE.s@(9&5#^«rpj/^ffl c t ] , #n*®sta5©5i7ffl+-#, an#- 

17.34) + 


«i7.4 s*ictttt«jijR#’#f 

3t#-RECID.RAW 

#**####** A, #^*7 rfurar- ■* 

■fn Z. a *•} - & f'\ A a % * Sl *t Ul fit*» ft If # A. >Kj A * c 

& 1 445 -MfeAt, #893 A £4 #<$#&•#! W1*5*.*41; S*. 
A****-#, **tfAI]H A**, A 70 'M J>1 81 -M *#•» 


»j7* *nari*a*»*a#f« 




■#. 17.4 iiJ 7 H \og{durat) jE. ,$ ® |)3 $ t £ 4t ifl & 

100, Ufa##***** —t4M±, 

3E4fc^lf d-|fc e 

4L 17.4 + tf prwrv(»5t #*£#*$* 40* 

rsrrwrf(£JBL«SAiitf&Jl 

A® £**}-*&# it 

*>. i ^ 14%c £HU£-4 

100-12-(0.019) =22.8% 0 # ■}'&JSL 
Jt, — ff fljJUfifl-Majfc, 

? 56 % [ exp(0.444) - l^O. 56] c- 


*17.4 a?GW«®0!Q-f£i+ 




: !og(rf?/ra/) 




twjr^/'r# 


-0.063 

(0.120) 

/>rrVir>* 


-0.137 

(0.021) 

rww<f 


-0.019 

(0.003) 

/Won 


0.444 

(0.145) 

alcohol 


- 0.635 

(0.144) 

drugs 


-0.298 

(0.133) 

black 


-0.543 

(0.117) 

married 


0.341 

(0.140) 

educ 


0.023 

(0.025) 

age 


0.003 9 

(0.000 6) 

##9 i 


4.099 

(0.348) 



- 1 597.06 



1.810 
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555 

£, C$± alcohol frdrugs ^4. — 'i£tc ) % M ft St L & t£ 

#«A, «UJl*Tifc*#)4#rt#J*JfclB]*l «£**„ XAtf **&#*$!« 

$ &«.?£ , ft# 42%[exp( -0.543) - 1=^ -0.42] c 

workprg #a:*i£S|«***. 9 Afeit It*, 

•f^#iiiltt;5-A0f-*-ifctt#*.c $M, -trftmia ft 

ft. 


ASWt, #9JfiWAW62%»**»» 

§IJBIS]Stt«®l#7o AUS3m££tt«+#*JSfflOLS, 

$ps±. •efliapf&i^airjSc 

It All, ^r/or> W^ISStriEfia -0.059 (se= 0.009), ifn alcohol W ^ IS K] $ fiE 
- 0.262 (se = 0.060), nftM tPiM — #« , fiS® $1 KS51S A 

ah«o s®iaefeitfii!ij'«isf#^ 0 

RxmxmtowmmmM&m' 

EFI„ [7-tS^ ® . °T#5L Wooldridge(1999,IS 20 $)„] 

SIS), W^MLE-felPJE^-ft09o &SWJL 
OLS«^5^iESttfP|W]^r^tt«‘lf3iTA6f#?U-®ffiit, 5rK**W#fi 

#*&«*„ **ir8***«tj*« - 1 '^-ffi, isttfj&sift&o [#is, 

Wooldridge( 1909, % 16 £) = ] 




flsameus^usaausse®, te£-ts*2fffi*f0f*E: s»r 
Emeus*. 

MAD , fflff'ffr(Hausman and Wise, 1977 )*Jffl- 

Sfcffi*W^>ftAWftftft>2WK 0 1967 *P£E^ 

#rEiE£meUSM-tU£6A^i£KSffi£M»«&#Ui!7FM: 

y - /?q + jrp + u , « I .* — NormaKO, u 2 ) (17.37) 

5 J 6 iBft, &;§ •'f'SSMSS*, W* « KAMiE*# 

► 5J5 


«r 17 * wi*Sif**a#p#*j4*ii</^ 



* 8 ft Z -ff m m o 

4^(17.37)T«ffJ»]ia, •'i'BtflLt**, Ol.S;i:ft^r&W 

mm*- n-& mlr .2 * 

«4 • -f-BStUmu, >,*£<:, tfyfftttft**. X4* 

**. c, JRftT'ftaftM* )£«!*#, fiO#!(x,, .V,): »-»l, •••. 

IMilFJflW*. *>, «rlit4P<, 05««t 

ka My.>c,, .V, **r, £8&R!a«SE4>, sfn*t 

fitfimvm&mmmmmr x,-, mrM%® sut, wnaua y.^c, w* 
MM'lfflx,- 

$3 f ( Sim ffMi'/it /?,(i£|5] <r) , ft-ll'J® 3? .v, Sjy.^Sr, fD x, >' W# 

*c 


#r(.vi x, .O 


/(yl xJ.j 2 ) 

Hr, I xfi.n 2 )'-' ' c 


(17.38) 


5S4 1 ./(.v! x,P,t 2 ) ft + x,p *$~fitk')'}<r ; He, i xfi ,a 2 ) 

c, £fcKi&{USSIER cdfc ^ <c, 

iTyfia'j'fit?f c f « 

i*p(j,<f,i*,) J *J.t, k c, 

pdf-$#!$)* 

sn*«fn#J:(i7.38)®^«. i *j<r : **ifca'r-*n, 

$tiammmxmm\-&-. &ttmi •&«»iSiE;SMttif-*. u&mm 

i7.4 4 j at«JR.fifi5tstas«jiHiararnffi 
a$ft«fn 552 -t-*a w£i£#*ww»i. 

SHAWM as i iW#o *&, 

mmitfM., 893 ^#<*# 111 * 1 * 

a^»8t^Wfflfi9faS; ftft|iltiJSa&ttft.S., 1 ® 

SiSKffift ftft'ffff (Hausman and Wise. 1977) in lE 6H-i''3l(Sf (Hj #!l A 4* . fill 

ffiaw, ttOLS&ET-'i'J*±#r£W#*. 
SfimarjRi(ffi!»l'ftAfK-r-M'MiS#«WA. SP«flJW1Sf«(7iRA^^M± 
jtfSff-'M?## en.X4$4'«WiiiS»ffif^ sr#JS.S 

17.2, 

557 . in^aWTiC( 17.37) S|5A 

WfcJEStt MIX «j 0 tilW^5«faSfi£«i'S, 

-ff ^T#E Wooldridge( 1999, & 17 £) 0 
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i+tf*: 




150 

^TCit) 


50 


15 

10 20 

B17.2 X££*ttiafi&5&ttAfe?5 7XjcftffJBn 


17.5 


$tM 0!tlS^fiS^Bfi?l#iii4ft(nonrandom sample selection) i£ 'f' — 8t |oJ 

ft H$fflft H$fl 

ib^Snftfiftt+^lgjpJfflSSSEW. FrW®mi£#fS, 

% — iSBilfi^KMOncidemal truncation) 0 3fi 

mwmmmm y tfttXttMxmtafaissF* 

'ftiH-0nHttX*«(frai&e AtljtftMS, i#4nS»WeK#«-#BtiD 

5S8 ft»ti£5(Pfri»+lAj0r#X&e rtT0ta%iliTif%M A, «fapTEt5«*PJ 

affpjjtx&afii-,, 

SEffl*. 0rU(AfflWlffcWA(PJB«l*ii:, ftffl-SflrWXSfj&rfflWfll^* 
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5S9 


T#*k?Urt±ft*3S# R £®rJ€Tobitflf®*. 
i&&, HI OLS^W«^ffl^---lScW, £ — ;frffi, 

v = ^ 0 + ^,X| + •- + /3^.r t 4 u , E( » 1 .r,, .r 2 , • •■, ,r f ) = 0 (17.39) 

y.-xf+u, (17.40) 

St'f 5 . xfi f] j3 0 + (3,j-,, + ;?, x, 2 + — + ,% ./ ;4 #l fnj i£c J0E^ , 4^ n :&7K3fc £l 

$DH«{n#0r?T/Kj «»fig)«SJ|iJy, 

ffJSttettfi OLS, JH-HESJ r Wj, 

mm, «fntg»s?']£$ffiAM£gpfsj. n * 

«*-+***«*,. #«n«il5J(.y,, *,)M£8P. m S, = 1; §j|| ,-,-0, 

Wifi:, s> = lS^afl7S^tff4 5 #MPJi4'h*«J; 

8#* (selected sample) (» j, = I WJffiSDfl* 

OLSteittWISitfiffic Wilt, », 'J'tp no 

fei+S(17.40). 

i,y, = s,xfi+ s,u, (17.41) 

3s, = lflf, *#ll*(17.40h 3 5,=0W, Sfc^Slj 0 = 0 + 0, 
m\ P «ftH(a.g. c m $j>i J't sj :,(» = l ,2, - •, «)0!U, s , = ift 

*»# * %t*. i^ijWo Witt, sfniriiuiiiw—MStt#*«f^s?d7.4i )* 

t*U, 

^S(i7.4i)^i!iw oi-s ffiitMgts -att, s^tfresEji 

E(sk)= 0, W^ffi*jg£nrSi$» 

E[ (i_r ; )( su) ] = E(ir,u) =0 (17.42) 

5$+. A. 3-, ffiu *T- * M— t-—€$*, SrWffc 

CJfflM * ! = s. an£Sm«$J-^Ktt#*M£fRl$*, IE£&mi7.42} 

e(j,h)=0 7fmi,. aitt. s.e.^4 3 , ann 

XX; 

XiittttXliifcft* E(5«|.u-,,-,w 4 )=0 e #&*•-#, a^nKJEifc 
(Z&ftffSftttlflft. *4 *r, A**!-,. **.-.** «-+*#, 





vr, e>jeuix,, 

x 2 .•"..£*) = 0. ffiU E( su !.«'!,•••, ,t.r*) = sE( u I sj-j , •••, ax,, ) = 0 : it* St® 

exogenous sample selection) fifilffl? , X') 1 s, = 1 % £ S .r ;1 , •••, r, k 

5t(17.39)T E(*,iO=0. mu E(m- u ) = E(.OE(. ¥ )=() c Slit, ftiftftflil 
tMfJlff^fffiS, tf-ffitfiaiSlSS, i5^0LS(IJ^-*J[»c *£±. 

lay 

finfifi&ffeXfSfSSfi:. xftu, oLSfe£**?n 

-aWo fctfin, fi« + W 

/g»jgn iagpj«t5n k«&:# iq> v , ms = i, %-iq<v, 

M 5-0, Jt* i-Jfe- y hJS3l+JQ,« 

?ije /q, jq 

mat, s}iv.f 1( , e(«u„ *„-.**,» ) = 

E( u |fin 
%mitn>}miT%M-nL E(« 2 .*,>)-E(« 2 )-cr 2 , #&**» OLSljt*# 

5ijgstf*ii-., sailis* pj oLss3E«SM^--a 

a^^^woLsfi ^at^^-sr®? ®fne43S-?JT-^^'T-:ifj 

ffl«fs#^»nnn 0 3 MJ:«r^H'J, S >,<<,■. »l *, = !, «+ c, 

fic Sfftifeft, 3? K,<r,-- x ; p, m s, = U 0r« s. *U, 

xotg**. spteia x, njfg, ols x 

86- -Stttfiif ft MJSWe 5 nu K- 

fifiTOLs-a'S^iaffj®ies5jy«rfijT*$ttttff„ iv 

2SLS •ateM^»^#*E(« fc H)=0.g#fiE(«:t. .0 = 0 

son tftfULo silt, z atiaftfiifB*!* 

w2SLSiiHf#fi-aw 0 

ffi®M*(Wooldridge, 

1999, ff! 17^)Wifei£a#7Xt&SeS»flUI*-*e 

jfnrttiHffl, ij££&£fi*Mfe$flWe8*![Bt, *8H4«S(finu*itfu 

i£ffl&-9$§Eff fl-rntPnlcjAc [P!##JaL Wooldridge! 1999, % 17 $0 c ] 
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as, sfnii^wasu y f»&£«ii 

ft T'lEJIcS'l ft ft y ffjiii^kc ft 3c fit 0*J ft H] 36 ft .y = iog( wage') . ;K ft -wage" fk 

x9f«ffVife—tA*^?§bip«±fllffSIW>i'Btx3So ira* ft-Aftfeii3£ait 
DP^s^aflus®riKSwaaiw. flrwtfffifciiaxft# 
tt.-. fiflftSpjsS^XffcttA, OT A Sift. 

*?«*«**&». B*£**TJi-'MMKtri»tt*irrtTir:»*$**). 
£S?M£, «fn-a#^ffi»8I'ftAW0r*rlI&, iog® ff.ftiftiftl 
f^gj05,ttSIW®ffltta^e 

ii«-4fcaffl«»rSrR)HW^raS. 


y=xp+u, E(k!i)-0 (17.43) 

■!= t(Ay+ v>0\ (17.44) 

ftft, £«js>j >. m s=i. ®K!i *=o, mm% x #* «j&7ts&nm®'j 
5'J. id xP= fa + fax, + •- » far„ ft! zy = y u + y,z, + ••• + Y„z m o 

Scfl'J±SftAlftftiM£(17.43), OLSfa 

if Po a#ftea7.44)®ftft5js!ssij$ffi z/ t w^w?!e«^st.. c 
s*^re(17.43)ftfi^^W: 

E( u I x, z) = 0 

$BS±, fcftitTSiirtMA'fcffifcifafeftffl. afHttS* * 

«• -ftft®; ttffl-t .r.f&Sz Ifn z ftg®7c*i!lft£;t ft c 

l&S#ft&#ftgft«ill^ v^z (pqjiff r)3EJ6. 

= ftfntegSasl, u 

mmziu, ^atift z c fts, n t #-j 
(17.43)JRWSS, ftftj fflxfi: t§U 

E( _v i z - t) = x/l + E( « I z , zj ) = Xp + E( u I ti ) 

ftft. E(,vlz, v)-E(« I »)*&*<«. vM2.¥ z.afijnf u *i v *« 
£JE&M(ftJ${g3;9), W4;a£^## l o«»E(«lt.) = (Wu Silt 

E(.v I z , v) = xfl + pv 

w\m j=i e 

E( y I z , s) = xP + pF.( v I z , s) 

17,44) sflluffl*. ifijfi. i; F)fWS.' = lSf 

E(Az, .OstSitfft^frtt A(zy)« i£SJft#fij-ftSSWft 


E( >■ I z, ,s - 1) - jr^ + ,oA (zy) 
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s $*«-*>* • n atft:«.* 


(17.45) 




?j®(17.45)^, z Ry H]‘ m })3dfii . V WlSlft# f xff i3n JL^C-^r-J- 

i£**#rfctftzr ttfctt-*. iE-tt. SmfrSttit p c & + *•«*«. Sfl* 

#A(zy)a 

U. c 

£ p-o, m Aizrm^^tm. 

mm&H-p, SrW, ^HiWSli&w&T-tilira *ffl*KJ$*A<xy)„ ff£ 

nf« P^Q «? ff*#* U ft'f 

4-T r **n, /it$ Au,y), MfgSHIBiM 

it, x fr^pitz Q'-IISiA. -t prohit If 19: 

P(.«- ll z) - tf>(zy) (17.46) 

Bit. >, Xifz, m probit fcflrtt y, S&llifrfltnmffi 

if p t, atef?fti4ftitt£ft#t«#* Heckit 7m, if 

( Heckman. 1976) &3 Xft , f!*f't! **S-$nT. 

#*»»#! iE 

(OflJffiflrWM n tflllJ, ffiif—t .V, *fz, f]prob.t«?M, 

i if-W®*'j~»rttA; = A( z ,y), (*lvf±, ftmiffiWM >, -1 &5 i 

) 

(ii)ffffla##^. ep J, = 1 K)50EW( ttJlriftK4>K) *,'t), fit in Fa JB 

y. tix,,Z,®#i (17.47) 

m a M-aw. 

&H!B(17.47)tWftmt:i£#«&tt-^ffi*£l&, gPSUiWffl A, it 
HfWr SEi+R^^Horp-ott 4HoT, *#ft#*j£#fclfi! 0 

3 p^oaf, IFlPm7.47)t«S-B5ia-Sf«) OLS»*«#f-^55-$rE«l, a 
5B*. ‘EfTJS##®# r ®ftit«!ffl70!H(17.47)4'l^#M3(ft»fllJt'fi 

a - it- M if it “I $ KL Wooldridge ( 1999. tfl 6 

$)J ft=fc«ft0dT, ffl¥5fe«*JnM(»^ p 

«fu*i57i«iij, x ra&ifcs awra/ift*, A 

(17.43)tfc)S&£:&».*« tM-t- 

IlStlc F, (A&#7 t 

®ft * tfcfrx >C«^x*, sffiq*£##*iE«»iS. 

#]£#sc*-a#c 

jr-tawa**, & « to as##, sin 

(mut, ft * = *warnBUfiMaamaw^), ffleMi=-«nfti*:(i7.43) 

wiisw. Kmm&. 




£-* = *, jqij a, Bin^x, W7cJf«ffiffl^ e iimfrjflrft. 

3P&, S#i«a7.43)M'W^^iS*Sfpfi#®^*ttE^7F*. S 

«ti£. 


#J 17.5 

4Un*f MROZ.RAW + 6 #£? dr ###&### t&^M-lic ^^^ 'f* 

¥) 753 #*Jdc+ , #428 AS4ii^t : J-ftfotirgrUA ^ log(uwge)^ 0 3E 

»JA educ, ex per fa ex per 1 ft Sh $-%■ $.-t ft fa^ 

%sj#$']*x47&drtf *ft )##&#«, 

'1'# ^ ^ ^ probit 4^15! 3 4Mi] i£ £. te 

7 4 17.1 t# —dr## dr# 

ft, + &•#£ 

# dl 0 4 , nivifeinc , age , ktdslth fa kidsgeb “T AA 4 

17.1 «f»probit t& fl 4J2.4 A . J-'>' agf 4 kiddtb 
#tfe 

4. 17.5 £.4-7 OLS 4 Heckit tKlft-tec [Heckit ** ifr # 4i* it. 4 BP/3 

(17.47)tiit^##«c &4o A' 

(0.239). 0r«4Un*SUi& ^^ = 0, 

563 417.5 #M**|-tl**tT«MJl.R*l 

41/10 


* 17.5 

e*sa*ffli8}gtff#*s 


E§ -ff ft : log( iuj£*) 


OLS 

Heckit 

ec^ftc* 

0.108 

0.109 


(0.014) 

(0.016) 

ex per 

0.042 

0.044 


(0.012) 

(0.016) 

ex f>er 2 

-0.000 81 

-0.000 86 


(0.000 39) 

(0.000 44) 

#«« 

-0.522 

-0.578 


(0.199) 

(0.307) 


— 

0.032 



(0.134) 

#*$* 

428 

428 

R-T# 

0.157 

0.157 
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4tbs>rw?j 

#*; snss^w^issr-iewffiig, sPtawMstTio 
**#*££«&, siBriyttfflw^feif«4Km mle rsj^fei+Hfe^^# 

[W#JE Woo!dridge(1999. S&17*h] 

sen i7.51 3 . 

*$weh. 

-fit. a^^*ttMj£*^#Ttb A,, M&ttffl Tobit^M ;,. 4 jy,>o a*, 
atS^'^T ii%% i, = y,-xfi v »!Sl kEBJ, £(17.47) 09 00^, W i, ®ft 
a, fcH&ftSJfc W-Stirth MS. v, tti 

&&= a»3S#75rft^-#^jffi m'eatfap&rgjfeiiffl 

tt= [#.a Wooldridge 1999, fg 17 #),] 

«a**-+rt±llPf*3E*W«a3¥j£ 

^1 = C| + Z l p 1 I U, (17.48) 

st.y, S=1 ftfThttMflj, AT.V2 RI6 1 ? yi ^ 

*ifc, y, **«*£#«*#*■&£• fcfc, (fS y 2 «£*££:f ft&ftStiSfcgiS 

&£ti}*WW#fcfco ft. Sfcjftf?*l!l >, 3c y 2 . $n 

« L ft Pi KJe* D ^T^AffH, StnUSSM^^ 
(l7.48)4 J «Wmai«#'fe$* J *3t±, % -A® 

*-5 y 2 2SLSttitAfKi7.48)&5iIir??*A 

probuteitiaSAg, probit^e + mao s 

0ffii£-^^»rtl:tt?!|^(i7.48)'P, ffffl 2SLSfeif&AA#c 

»K«f -t¥, sfnwwffl;, m? 

[5^69fs-i, HJ#ifl. Wooldridge! 1999, % 17*)„] 


n 


logit SSii-'fittlf* 

0 - 12 : 0 , «*&&«♦ logit ft probit# 

®lS?£ac jfr£^Aa»$*#**3S'H$fiE. in3aft£,A*FfiU&tt3R 

*;«»*S^S?FT-JS*Wftft. -5 logit ft probit#M-#, ££ *, y ttm 

h-543 


m 17 0 KiX&AM*3l+'#0i&MrtJ£ 




skw >->o xftpc 

j,jfas»iiwfi*g^ 0 stfiit r Tobit^a^/s, ^ 

a, &i£ j,Ty &#&&&%, 3«t*Jg x, 

&z, ammiMiia t<«(.v)^ra^ 

ftWatfc*S*S5#l*»#®, teBBffl MLEf&tHi#*#*, *a, E&TtfUS 

^flrssin @fwia#5i+*ip«^aa^#3t^ 

«g c 

#IRfn«JS0fc«S&3!W£tf»J&5*M*|gtt*|H|fi e *E«JR01S 
Jft, 

A3E:ftfn» 

mi, 

n#T'%moLS Wrti#^3^WW»fl|S|o ft #7 

iiiftWT, inMxt-ItMfflfcHffEKS-5ft«IH^-$ft(Sn^fitirti«# 

>—fc8&»*!Eafc*a#MiSo £&*tis«T, m& 





*^fy^fttt-(MLE) 

«®0RSia 


fcj&Uff 

aa:#*: 

Tf-««* 


»ig«& 


wmmHfrm 

fa&Eimia 


probit ^ a 

HeckitMa 


immm 


&*m tfc 

ffl#*/aMfti+(QMLE) 

»£*«a 

mnw* 

PRfflH$*(LDV) 

Tobktsa 

iogit &a 


xmmn 

mMnnana 
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OGG 


17.1 (07.J--F 4- 4 314#* + * 1 y, ftl 

4 q v Szp«S3I>j.v = 0WjE*W»W^»:. SB ?, 

j> = lWiE*Bi»llT^# 0 uE8 i £9,#! g, 

p = (1 - y )g 0 + y9i 

(ii) S '4&IA 300 !»#* + . f[IS .y =0.70. @fW*|210+£fc* 
3 .,= 1. 90 +££3*4* y, = O e ftltt y=0ttESttfar&'4HS*8O. SB y = l ffljE 
sftwm#*!* 40 , .*.e.{+iE5tMii e - ^*o 

17.2 ^ grad 5 

4- 4GPA fd SAT t/Ki^'PCtW^jy^^lll SAT 4®. 4- study S/ltIMffi 

5U K logit ««!: 

P(grad =1 i hsGPA . SAT, study) 

= A { - 1.17 + 0.24 hsGPA + 0.000 58 SAT +0.073 
study ) 

St,A(?) = exp( z)/[ 1 + exp( z) 7 logit * ® c hsGPA SUE'S: 3.0 ft! 

sat l 200 M***, Itio 13 ■*#=©/£]# 5 4atW 

17.3 (g*—(i)+ToLm iSS+i&iS .<, = logU : ). SB 
B.SS x 'I’tt-diffiz, WifeS'c iEBB 

^ V - ^> Q ' X) = (p ] /z l )\l~ Hxfi/a)[xfi/<7+ Xixp/s)} \ (17.49) 

d2j 

5*+, ft *bg(* 1 )»«»e 

(ii) S **, = 2 ] fo x 2 - z ], lEIE 

3E(y|jr>0.x) = ( ^ + 2^8,) I! -A(xg/g)[jfl/g + <K*J/g)] ! 
dz t 

St*. jff, Aft *| fP *? 

17.4 4- mvp, ;S/tIAi WjiPttfMl+ft, 

Aiafe^ffiWStRo 

log; mvp,) = ft, + /3j.r,, + ft:r, 2 + ••• + ftr* + u, 
zvage, = max( mvp^, muvwage ,) 

5t+, SB mirvwage, M%? i ''hAiE^J 

kS45 


X I 7 * «i*®**«*!*»*‘.*4fc*W.i£ 





SOftf® I'. 5, ffl log( mvp, ) ffl log( Iog r ii'agejc 

17.5 pa/emj if 

-^fJW'MS!, fixSgi&Sg *z/<w fO RD T patents M&fHWM* 

E( patents I .ra/ra , RD)=expLft u 1 /3, log( ’.ales') 1 ft 2 i?D *- ft, RD 2 _' 

sS*. «/« ieD*tca^rio¥WtcW**-®M,B.*iU, 

5«? (i) ^iDffft? a&tfjfe /*<«»* 

(ii) 

(iii) jRifj RD ?t E( patent!, I sales , RD)SO®&.c 

.s*az' “ /5 0 + /?! inc + /? 2 hhsize + fi',educ + + u 

5 Si+, /ar^iCMliKAs «/«r * ^ ± $# ff *F«fc 5 age % 

Pilft^F-lSK ffiitxE E( « I inc, hhs'ize , educ , age)—Go 

(0 fBia#^KfiS-r , t.¥»ffi25^W±iBSEHI ( , 

ffiftii] ft W3E*^Tf*Bf? if»#„ 

(ii) 

0 rW#**}? HHfribW®#*? 

(iii) 000 *;EKt httSCc OLS m 

mi ft so -gcfei+i^? 

17.7 fga^tt-w^jgflj, 

KJSS&A&MHlEo 

^0 A.f^PJ 

«sa$» 0 . H 

i£#ftti¥? 


17.8 PNTSPRD.RAW rf’SOSfcffi, 

(.) fi/^™ fe—trfi'jg*, rm% 

P(/<?w/n = 11 spread) = ft) + ft| spread 

fc^SRgfiJtTflrWffl^MfsS, fto = 0.5c f?#£JKH t , 

(ii) ffiOLSfeTT*(i)8|S^W«Sc + £««*&!& Hf,: /3 0 - 

0 . 5 , 

(iii) spread £Mi+±M*^? ^ spread = 10 W, ih« 

(iv) $H£Xt P( favwin - 1 I .sftrajd Mi i+ - "t" probit §| S c t? # ffl ffr f£ ® 

;«*:&& $co)=o.5j 

(v) #IBJ probit«iHfTt2S #»*# 
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(iii)S(ifrftLPM ffii+fSffltt©, 

so# (Vi) ft probit HSffi+tiMO'jE'Ji javhome, favlS fO und25 , 

17.9 Jfmm M LOANAPP.RAW <t»ftjftig; ifcnT#5L^® 7.16, 

(i) ffttf-'h a^row tfwAte ft probit f I c # tfj 6 ABS A® jjcifr uj 

(ii) J? ft'. ft 3ft probit ^ M 'I 3 i|J jlJI $ ff lira!, nbrat , Inanprc , unem , 
male, married, dtp, sch , cosign, this!, pubrec, martin! 1, mnrtlatl W Dr c 

(iii) f?l logit If 1 ?it^ <S ftH( ii) nP5)". # tu/iift’ ftj^£SC-^j probit f£ ibiSIS fcfc 

g t 

(iv) fill H ft probit fn logit Ziu] It 12 jS ft Aft? 

17.10 FRINGE.RAW ftft$rji 0 

(i) ffA'Pft^AWiHLftT.A /*nrio* 

ftT.A, /*™ ftiftfUiftilA^A? A Tob.t^Sil^ftjg V/ pension 

fttw 

(ii) ttit-ftffl ex per , age , tenure , erfwe, depends , married , white ft] 

SIff/»«.««« ft Tobit«a<, f1Aftl!ttft#;t£*iEit±.ll : *iftlgfl3? 

(iii) *f?R#35 16 10 

ft ■t&AUTfll-f^SAi?, 

av) fta-fTob,t^ffl't j ^Aa Jf-i^TfeXss+to 

(v) l'J,n%&-#C&it peratm ft* R £ M , ( iv) ft ft Tobit 

mm, zm. 

t i, Hjffcffl Tobit 

17.11 SMU ft, «tfJ4 wrr86 + 

pcnv~, ptime. 86* ft) f«c86’o 

(i) ft$J 17.3 ft, ftjffl CR1ME1.RAW ftft»|g, ## 3® I® gift] 2176 

eente 

(ii> im* s i = \ n - k - ir'2 * 2 /s, ftfeitiic ft as# 

• S 1 

Eftiiffi^? asnf»j»«?ei&MLEfc5*«? 

(iii) ^Jffl»(i)*(ii)»^tftSf*»*i7.3, H-m&tfc&Hft-ifcsra 

eo 17.12 #j&3S 13 $ftft:£ 13.1. HfiSlffJftJffl FERTIL1.RAW ftft 

««. flrH-Tfcfte&W?** *«* ft-'MSttSSSL 

ii) ftlftft 13.1 ftM#ft$ttfeif* ; <* ft •ftmfcBBSIffl. ffift y 82 

wm. 


ar i7 m #« # y 2 





(ii) 3kA<azmmAm:&±tft 
It## *£4'7 

(iii) # »r 

(iv) ***, *u&&, £««*****» 

K-fiU, If-+ 

17.13 fijflj RECID.RAW 4<M#Cli, iifia OLS(fttffl 552 'MfclJMiM# 

mmmtfu+w n.4 t6<isi 0 -naw-ifevFTfe&stttHs-^* n.4 tfeti- 

17.14 MROZ.RAW tWSSr. 

(0 Tiff (Kj 428 -t"5jic MSffi . ilHW fxper . exper 1 , //it '/jcinc , 

a^f, kidsltb Si kidsge6 OLS ^ If if S St W W 0 SL IE o' «/uf 

Mtti+dSfem^ 3 

do Hecikt^ifaunrwtPifli, 

W 0 0 “t 1 Sp Ml SE >• fetyiSi &, it it log ( U.'a^v ) Xf exper, e.r/ier 2 , 

nzuifeinr, age, kidsltb, kidsge 6 fO A ftl 0 lid # If if Pf) S St H' lsl IK .fi Jf # iff 

(iii) Kffl 428 'f'XfffciSWM. ft A Af ecluc, ex per, ex per 2 , 
nvji feinc , «£«, kidilt(> ft! kidige(i [0 (f3 - R- X 7f fj ^ ft? if (ffl Iff fi §)) S ft? ff 


Ptt^l7A 


SjSSlil 

?£a 0 ffi 

(Wooldridge, 

JniRc 

P(.y = II r) = Gixp), Gi ■)# logit probit i®, I jl 


.570 


AVar(/J) s 


^ [g(x,Q3)] 2 x>, -' 

~i G(xfi)[l -~G(xJI)i , 


(17.50) 


(**£P$ft»WfB^#.&W*D 0 )-£■#»£ *(•)« G(-)W3«, 

«e*4g#OLSditfi&llttif^Sfe|5?l«lfi a 2 . 5*1(17.50) + lHj*:i*5£f»» 
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sgg?ft^«4S • 




ftff3Wfk%£:Var(y\x)--G(xp)H-G(xfi):c 

^(17.50)+ yc^&tlT'^'fSStS £, M *«£#*«. &Z& logit « 

+ = -nanWT 

5£(17.50)ff'lS®#t&;ttf p L#51 

Wooldridge! 1999, ^ 15 ^. c 

Tobit ft !£{«=, * 

fc5*(17.32> + #tf crVl. 

(17.50)*f«waft: 

AV,-<r(/i) = <J : ( ^]exp( xfi)x',x, ) ' 

r > I 

a*ift«HKSjft-fc, atjpjia 

ff ! (BA o : = i>, 

«JRWb.«f^HIj0* Heckit#$iS#iiljESi!lW»fj£^fS«»lLK 

*, *(*««, SI# R1 Wooldridge 

(1999),. 
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10 #, m ii itw# 12 #, K#is^'Nfi*-a»a. *+&£&$&» a* isj 
4*#, SfllKfT5i«fife^R^*eaaafi5S)^*‘ifte|SllSW^. 25 
4 18.1 IS, 4j£*?JgS + 

m% io s^w^Ra-tfiteasiwrjRs m&mmm&ii 

ttWo 

s i8. 2 is. snifl^Tis^affitt^aBtfiinsyiias+w^ttSc r 

s—run#, «ffj#i&7;a«**f*ft«w 

4 is.?u, Stfnai67rai'4'^GSw^i'B]j?jijas±i'iifi5«iia!n 

«*&» ±*«gSifc£, 4«st-^ 

t §Ei+»o 2^*5 

ife«*«tfj. 22®$sfaa$ffip*a«^KHRw«^jiffi-TM^aaj6 

IUUI -£»«'tt££ip*K0) WflFSj 4i*#£frF, 


sm=**fa • ««*.* 





ft Be 

ie«sl i8.4ir^sTasmSc 

4 18.5 if. ?Sff]£j£ 7 SiWtol 5 Jli. 

±„ «-ffJtfe«iiJ7*^jR (Granger) B*£:£&—i£So 


i8.i 


sn 4-i(j',. r.): / = -. ~l, -1, 0. 1. 2. ••• i ft*- / NR$SSf|Sl#y'Jii 

m ( ft ff }RM%m ?'t:M-- : sMy > c y, w^mRFrr^a^^z, 

65--^3cPB^f [infinite distributed lag (IDL) model] SI 

y, = a + S„z, + £,z ( - i t- $ 2 z , -2 + "‘ + «, (18.1) 

to. BAiftSW^SSFMaSikaiiRisWistiffift, 

EWfi, IDLSSffl^S^JCt^WIElttWriiffMo 

^ritit (18.D w*£, ?, mtstt&it&mm? 

s 2 s, /h, -ew.#®*. z l .,zty r to&m&®m 

#; fern*. 

(18.D ans^^^nB^jiiKisi 

teffiifEc -tURI, «ff]HIBS«S!l»e»^RMJ354o (18.1) 

****+#*. S„. » 2 , -. 'efn^BTHg**RiHtf!«ttfttiJ3fe s F 

ffi. St ^ fFdi-#®Sinf#WfSifTl:(l8.l)&ti®ffl^f4c 

-#. A' (18.1) «SJW*fi#jt <f„ (B*io 

$), -JftSMtt, FDLtWBJStHPfla «{ 8 : 4 < 0 fff, z, = 0 . 

zq — 1 ; j> 0 Bt, z, = 0 = -t&stSift, s SfltlS]* = 0 lSB*itfc—$ 

JSXEfiJfciKtfeJi&fiSc XjJSFr^T A>0, *fl«# *-« + $>+w*, 0rK# 


E(>*) = « + 5, (18.2) 

10 «i r SSi9fi 0 WJl. 

»-**<&»»»«&. %i it 

idl***, a &®mmh a**#, * w-^sut$ft** 

h*a-~~. E(jy*) = « + $*-*«o 


m 18 * H M ft *1 til & A if it 




a?*, a* r* 't-fQmmy ttmmikttgit* 

s,,, {YKhtt&tL, y m 

LRP=f 0 +V <t 2 + a 3 i - (18.3) 

*j£M, 

'?. JtT-mMp, LRpt tm&m s 0 + 5, + - + s„ ^scw^RfBmsf 

57J 2»7«l? LRP. *<0 St. ii«*, &£#.*,= 0, £fltM 

ttSnvft. z, 

£tfc. i.v,fiai!ll:$c 3P£, SI *<0 8*. tjOSi; rS*OBf, z, 

1gft,»a 

> 7 . = a + S 0 + «?! f -■• + + u h 

A‘+. h^ojkBiwmfcm, mm<mt, u , flfttw 

E( >v,) — o + i 5 „ + I?, + ••• + t* ( 18 . 4 ) 

[ 7 fetb 3 $-FK ( 18 . 4 ) flSC ( 18 . 2 )o] teSft®. 

it sc (18.4) mx, lrp 


NS 18.1 (53^ 


fix ft .<<0 at , *.= 0 . z 0 = I, z,-l: *>1 at, z, = 0 « ft* UJECy-i), E(jr 0 ) 
* a>i 3f bSjE(>,,)„ SA«-HfAW, ft % .ft ft-in ft? 


«rfl5xtLRPWft#5 a, ttmm, j£ts-¥^ ; « 

iKfi -%, inm«s4>ss7«EE, su«s- 

mm^r^m\m z u, 

Kin*® 

«* 10S**B7rfcft£tt«$ (#9J®«$TS.2) 0 

T W ft « ft 4 tt IS 52 «m 7 it & $ a * 

El «, I Z £ - I, z, . z,-, ,-••) - 0 (18.5) 

«, K»5M1i71S^-7ffiHB4»lWzo (18.5) £tg£(i>Zfflft£ 

ia^t&#i^T^fi!itsss«Br»fli«c £s*±, sas.sjftftft 

h*«a>ow, «,***. «*#» 

+ . .V, *&#»!£*. z, SC 

a8.5)#E7a-T4^Wil^0lfe^Miglj!cfi5^^fi1)^rP1Si1-MitKS« l ffi 
«, W«±BoW1BJ£nII!t>F*-&ac 
ft, 7fg1#*H W-awtSiHIe 
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-)-0 


S7i 


HX u, I 2 ,, z, - 


( 18 . 6 ) 


TW(18.6)T, zfiPMOX, : 

tax; aem zJrm.+—#**« m. &'!'mw&Txt£& y< a-« 

flfifcT, 3(18.6)*fffii+ tf, *i&$LiL&T; K-/M5 *?#&:* Si 

Slo 

warn*, m\\k>i\u,\ik&ik* 

£ IS Hi ffl % ff yj % ift i"] S ,- 

in3UUl8.6m£7TiU(18.5)*j£3:, LRP 

us? aiaun-#, as#**) 

*. §«Kfn5W88siw«!NM* >■, w*M-> m 


JlfiJ (i£sfflc5] 

(18.1) ®fg#W (sE#fic5£) #£SSJb (geometric or Koy- 

ck distributed lag. GDL), S3Tl2ftJfe*TXlK'HSg, (S£&'M#S'f>, % 

t s, afSR®&Trat#$ : 

*,= ///, IplCl, j - 0, 1,2,- (18.7) 

TBS#,—co, $Ri±, aS-ftlfeMiSftSttc (Min, 3 P = 

0.5, y = 10ftf, (s'= 1/102 4<0.001 i ) 

GDL»BP*«|JQ(IP)S^=y. j9rWiPW?f#A tfcjp 

$, iP*y>0, fi^>0, lp&0f£«iffS*#IP;SIEBJo $P*/><0. 

(>**#Ht. p- *it. 

*t-f ipKi. i + ^ + ^ + 

••• + Pj + ••• - 1/(1 _ p) ,&rM 

LRP - y/( 1 - p) 

LRP H 7i9ft§ftNc 

ip*«ffiffist (i8.7) jtASjit (i8.i) *. £*#£]-•rus, tft* 
-FXR&Wilitt ** ffiS, KSftflflft'MSf^WKfeisir. st5Iiy#5'i- 
ffiftf® t «»-l « IDL^tii*: 

.y, = a + 72 , + 7^>2,-i + Yp 2 z, - 2 + ••• + «, (18.8) 

fd .y, ., = a + 72 , - I + 7|0Z, -2 + 7(9 2 2 , -3 + •” + «, - 1 (18.9) 

iff IB » » (•!/? ii 6 i X 




juries unmnam-. 


y, ~ py, -1 - (1 - p) a + n, + «, - | 0 «, -1 

J7 ° v, = o 0 + y*, + py ,-1 + U, - />«,-! (18.10) 

a 0 = (i -« 0 

s# yg*, «##, m p&y,-!®##, sm 

<5 = 0,/ ( 1 - /i)0 j 
£ (18.10) 

n.-pu, ,-ft^ 7,-,ffl^c hk'& (18.9) «,-,*n 

Hit, 8 fifties (18.10) if* 

y, = o u + yz, + py, ,+ ■£/, (18.11) 

S+. v f ~ fiffU, *,»>■,-!Wo 

SE. (18.11) (Hi OLSfeit#)#®! 

3 o, lifitfiTi, flu fn.v »£#*« f, 

i»: (18.8) «t£a£^*SM. fflfl. w.ify,-,***. 

(18.9), v, fll y, . ^I’aUftt^KfrltS " joVar ( o,-,) = - po\ , 'E.RW 
£ t>, £(??!! *S£ Eft: 

&)? ?!j , )?f 1*1 ^FE( v,v,-i) = K( u,u,- i) - pE( u^-i) - pE( «,«,.,) + 

p 2 E( «,_,«,_,) = - pa\ o j > 1 B^ , E( v,v, . i) = 0 o #r W , I v, I H----'!" — 

(iui.iU), w±^#s&asr-^«±fliaMfti : f. z& 

Jn-*£tf7ftdlJ !e ft0'££<K£ (18.5). 8R4 *, u, 

IV&ftif-JC (18.11) c >,-!»» IV 56? 

^flu,.!#^ e,.,*«*, ifnii », asitif in* 7^0, BPffi 

ant, u, 

r, ,) ( 18 , 11 )o -jRfcitt, 

mak, MftmfMmmm i5.7ir*egi#aT c 

1^# !»,! >»T IB fc £ ###£*& it MtfJIffi* 

a-*3tc «**«. Krr*e (i8.6) iuh. mm\u,\mmAR o) as 

«, = />«,.) + e, (18.12) 

E( I 2,. ,,-•-) = 0 (18.13) 

&&#.£ (18.12) f0f)p-W (18.11) 

^SPIftc, (18.12) lost (18.13) &>L. 

k. 




.7 7r» 


y -a n + lz, + py,- t + e, (18.14) 

#S(I8.I3)#jiltf.'£;l-t3&i&^SW«;SU *3? 11 OLS 

SP* <>, J»SN^#*$Var(?, \ z, ,y t -0 = «\ • ttW 
-MSHlftitM r y Itop. Sfcf&fc*B8gJfeflii+ 
LRPT: LRP= y/(l - /j) = 

h®«2rftl£8:fSf*, &££ft£ : F»4M5Sfl*J2. BP |«,! j#*-^ 

SSS (18.7) + ffiffiW*MR«-^AR(l)iig e S'MgJga#>F^ : ffi€ 

Se. «ln*5f5fe#a-T'R-o jfc®$ ! m, f A—t- 

AR(l)i£fi, fcfcfltt a, = A«,_, SjEmi&ffiffiSS 

(McClain and Wooldridge, 1995) i£ifj — ftf§J#-&91i601 B 
A = f>, OLStti+A'g (18.14) 

DL-{Bbi, e,.,.*»«»Wffyya' e 

ftiJSft. M«af *+«#***« y,, £*E6<j, fc/>**-#W. -f*. 


y- o 0 + y t z n + ••• + y t z ti + py,-\ + V, (18.15) 

S (18.12) fUS (18.13) z,= (z (1 , -, z lt ) $ 6ft 

£ *,-a j, OLSg-Stm*ifiS-»M. *#, ivjfr-fec 




AflDL«5fif -^*J3gRflflW?»J&£Ai= 3r>0fip>0B), a, S 

JEW, SffJ.^flliftT»SIflF D 

GDL Mffi >iWS^S(¥B‘SS! Lrational distributed lag (RPL) model) W — 

msm* -istti»itaA-fe*a rsffjMW&mai—(Harvey, 

1990) 

a#RDL«a»##3fia** , e (is .id 4«-}b*b)#5!J 

.v, = oo + >" 112 / + py, - 1 + yi*,. 1 + v, (18.16) 

s*, V' = u t -pu,_ x , iiasx&fMfciM, s 

(IS.16) 

y, = 0 + 7q{z, + pz,. x t I •••) 

+ I'll *,-l + P~,-2 + P 2 z,-i +•••)+ u t 
= a + r 0 z, + (|°7o + 7\) 2,-1 + i°(/>7o + 7i) 2,-2 
+ (0 2 (icr 0 + ^ 1 ) 2,-3 + ••• + «, 


ST 1 g :T m fr H ft aR a. i* tfr 
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aa®, mwufiiwnju 

#*tttti5d = &M&, y«. I4ft>i W, *,-*M***,/-' 

( P y 0 +7,), Hilt, ** 

SP-fife (5>u : $pS ,o> 0 , 8P4., *f /i>i, <5,, «t i 5(^y u + r,) 

Si 18.1 Bi*T p = 0.5, y,« -1. y,-l 

&yftz&8m&it sTSt^iw 
ft, fcfcSflifc.v**Hh. ftJS'ltmroH** y * fltfH 8 z'M®4t 19LX® 
10-3)= =» 0 + 7, =' +py' + 7, r\ fciHftMffJk y*-« 0 /(l- 

.oj + fyo+yit/d-^) J*c ft'F*, ©WJfflLRP^yVAsdSPJ 

LRP=(y.+ y,)/a-/>) 

HAIp!<l, LRP&Oft^-* y u + 7 , *£, Ifn.a, y 0 + y, =() n-t 

LRP ft?, $11 SI 18.L Jft/jd 


«« 



BB i*.l p = 0.5 , y 0 = - 1 , y, = l W, ( 18 . 16 ) 


m ls.i 

Afll# OLS %-$}&% tA (18.14) #»*, (18.16), 

log(invpc)[$,£.vL, £. (H*f log( invpc)Wi 7 $■ ] = z ( ffl-f 4l ^ ■01“ 

HSEINV.RAW #if jli *#*?-] 18.1 

tc 

R -f *-4jLW RDL-fe^# £#, 

ffl 7 GDL, LRP#I45 : 1±£flMfriil****-* 1 % (Hi *-iU± Ji ifc 

tej-MaiS-Jrfu.7% (*ifc'S«*#tt) a mjk #•*$*;***, ii4.^»r$i 


. »*•#»,*«*.*<*. 





45 18.1 




378 


log (i nvpt), |$7©&M 


i$il 

A. ft DL 

mn,Di 

ffprice 

3.108 

3.256 


(0.933) 

(0.970) 

.V • 1 

0.340 

0.547 


(0.132) 

(0.152) 

gprne - | 

— 

-2.936 



(0.973) 


- o.ooi 

-0.578 


(0.018) 

(0.30?) 


4.688 

0.706 

t^SS: 

41 

40 

SiHM £-¥77 

0.375 

0.504 



1, £r*_L, 

H,, : y n +7,= 0 (/> ft = 0.83), 

&*»£«*. H LRF^-f * 0 ^, Si*.8 7. 0#itSMs* 

*#«**.*« 


18.2 


ftfnya'*ef^^fiE«wt&jfti5ja c £$&n*, SMsr-i^# 

»*«. ^ie^wjswii. ftm^rtpa t, 

$£&&£££«= fMS, -£®*SG!Ma;#&» 

5?9 &3ft#ft*W-ft*W#to#fc;tMAR(l)**fi!?Fi&M: 

^, = 0 ,, + ^. ,+ +*,, r = 1 , 2 ,--- ( 18 . 17 ) 

A.*, y„#«JPJMftl#i(iL 4&-17, 8fl«* i e, i ;y Mil 

E(f, I.y, -1 ,y ,- 2 '"‘, y 0 ) =0 (18.18) 

[|E5C (18.18) T, U,l mtMtt \y,. t , y,. 2 , -\ 

(martingale difference sequence) c £P^-fl§/£ I e,! /. f. c/., flJilj 

5 l 7 \ y 0 . ( 18 . 18 ) = ] 

( 18 . 17 ). P = i in* Q = o. 

m is * m ^^7 



fi^= i, i^i [ssr±d m& 

(18.18) j c 50*0*0, Ko = 1, I E(.y,)S 

Ho:,o-l (18.19) 

[ I,; p< 1 (18.20) 

(gfiLL, EfifttOCpAl, P!>j^<0*f, «ffl0rf*5EWff*l-S4l{&1B 
weriggtt'K stiffiia h,: ,o>HR^*-y,5j. y, 

We £15 1:, $Q*a>0, a^iut, .V, 

^Kitf, ui s-tfftWARums, matsift, 

mmmc 0S-T^11 Corr ( y ,, y l + h ) = 

^-Oe Hitfc. ttl® (18.17) tw^(18.19), Wit(18.20)*^^ffi, 

£l5±£&ifr Ui SI(1), asi<0)e [«fn^}Gffiffi(«Sa^l(0)W®H 
S, xt^rftft- 1 -i^NWpWfffsre. fy,l SPMi(o), 
fflg**i£lftlfc0r*8&»ftWo 2SS, tfc'fJEKOJaAAfflgSUSffiKl) 

{Eg«*f5)WSg& 3 nIt(#^ig$D 

Kwiatkowski, Phillips, Schmidt fd Shin (1992)©] 

(18.17) 

.v,-i, 9 = p~ 1: 


Ay, = o + 9y.-, + e, 


( 18 . 21 ) 


£jt (18.18) T, H lS 0 COft&Ho: 

fl=oasaj9fS*swTe russt, &Ho®;3:0t, *.,si(i),sfEianrw 
*4>fcKj£sst*i£ffir, i(nttfttw*ifi«®iE&4j‘^swa:'MEa* 

SffSWs t r 

530 H„ T (Dickey-Fuller distribu¬ 

tion), 'BSWitS (Dickey) ^Dfftb (Fuller) W£^#£Wo 

a«*ffitt7Ba#«iHi*{a, ainipwwttffls: os. 21 ) 

[Dickey-Fuller (DF) test I* 
jY%3 „ [0.R1 Bancrjcc , Dolado, Galbraith ?U Hendry (1993) , 

bdgh, 4?$ e ] im. i+iwifs 

jMeesss;ie^#fijjK7£«, »*, id 

(Dickey and Fuller, 1979) iff&Sdo * 18.2 & S BDGH (1993, *4.2), •£ 
*Htk uJlU* BDGH + #5&Je) 
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* it i 


*L « » .* 







£ 18.2 




JUffi/JcT 1% 2.5% 5% 10% 


Iffcjfffi -3.43 -3.12 -2.86 -2.57 


so* i e <c,c M£ i8.2 

ffilfc H,: 0<O : , PIbn, It SN* t 6 < -2.86. 

JtfJItmftdtJKftft. / fcH-JWJt/JvBS**- — 

& Ho £fc-h*=fcWBffcSJgt& Ho W"Tfl614#iS* 

T' 5 % • 


« 18.2 

-fMnf'Jffl INTQRT.RA.W t3 + 

fcifA (18.20), -ffS'J 

Af3, = 0.625 - 0.(191 r3 ; _, 

(0.261 X0.037) (18.22) 

n = 123, R 2 ~ 0.048 

*t, 4*JR'lf#l, AttAflrtffcTfltifcfZ**?#**. ***■#& 

=)Un*fcfSi£>£#;£iS£#iti.'frE i»l, 

ti in M> #*>** + •$•*-#, r3, ,«JMt4L 

5*7 ,c ftit tt. j(j ,0 = I + S = 0.909o M $ ,a Jt -J- f 1 *$, ^ in ip 9c, j& *! ®r p 

AZ&ttifX-l'f ltt, r3 ( .,tf 091/0.037 = -2.46, 4MS 

4-18.2, 10%7K + ±66'lS4Hi4.-2.57; % #.4Un& 10%#1 *-■¥ ±X,&U 
it Hj: ^ I *4*£ H,: f>< I, 


Ho: p = 0.9 -3&^ ft£it*M*j£4r»fcl, ra^lffiHo T * Sl(0) e «$ 

fs, 7=0.001/0.037, x&&M : 5mp = o.9 0 s*. 

sfnmiB+gs p =i fti p = o.9 stairs 

3**ffi**tt*tf. #ffJKfe$iH£i£, i*. 

?Ei27Mf + , 

16tt7-J£tt5J£HoWiiES, H*/tifcTf*«iaTiO%W«i*{g = (if %p 
OigttSSiffiWttSr. ffi dj-f IN IH&#*«*#. afflfSSfcflcWifcfM 

£fh, S«^ a *0.91^l#S!r3,l^ -JEtfjft&tt, (0&, ,o = 0.9 Hf M AR 


* 14f * itf i*-Vi* *£ 
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mew®*# 10 0 . 35 , m*&p = 

1 U 

*n*#m/H r3, t*«£*#*? $®M&n 

iu* r3, litftiffiiS&fcft* 

-&dU mn^SS li-frtiteiiL -'H»ftfii)jSfft£. 
ffl ri t fcl-RfrM#, £ 18.4 7?«f'J^ rtf SI. ■£#*&«-»*tt„ 
£*sr*jiiftt#tr*««fl+. in* >•,«#,= 

iw& U8.17), a>, 

ft (18.21), «tfSi^MfttelAtti;*»-^AR#S 3 ttiD: 

Ay, “ q + <?v, -1 + Y\by, -i + f, (18.23) 

j*t, ' /] I < l o 5ftffir*H (1 - 0 = 0 T, y,a« -*Y-«WAR(1) 

«au h,: 0<o*ht-f. 5rwE«iy,iiiti-i' 5 Fmfi { jAR(2) 

msL 

SWlASr -ttTfiiWHn: 

Ay, *ty,-,,A.v,-I.--, Ay f .„ (18,24) 

miy^^momi-t a*r*TMM-*» 

.^liT/Sift ill S - tf Hitt 3ft (augmented Dickey-Fuller test, DF), 

Ay,_»*51TrR= 

m (18.24) +Ut®ffffi€ftWSW* : FiBI!ft Ay, *M» 
5S2 fmmxo Sit (18.24) 

s. tttftM*/j' (j&a***—**«•&) je 

iPSS»fjfiW*ji±c 18.2 

£fciai£5E«ft.*lJir£l# ( ft 

$ c *fft¥ffi&4g, •tsSM'M»Jgie#T # tfS^fiaa 

ai2'H»£ J it, xifesft-^waT. »«^s®»aw 0 

(fiStfW (1.5Ditte^^S^fK 
Blit, 08.24) 


•5118.3 

£#tt4§tftcpi JMt». Atfitt* 

— F ii •# $ Ifc ■J’# 4M.MR- ( Jt PHILLIPS. RAW) 0 at ffl M. 1948 -f-ill 1996 

* 3 4fS'J 

Ain/, = 1.36-0.310i«/, _ | + 0.138&in/, j 
(0.261M0.103) (0.126) 

- it «*e ,*it # fe, jert^cA 



*=47. /?= = 0.172 


583 


ft lift ft Ok ft i l/iiti %_ -0.310/0.103 — - 3.01 = 0 ft 5% ft 'IS %-lLXL 
-2.86, Am ft 5%ftftft±4E^ft.ftft1iftftAtemS : p ft 1ft if ft ft ft M. 
0.690- &ftftfr, fiiLty&ftilft'JMZZ.i&'ft 

A/n/, ^ 1.10 Hi r fr,Vri, % yu&in it ft&-&■&#£ 

t. 4aAfl]*^*fe$Affi3L5'Ji£-.£. *>*. A fl] -bit&inf ,.,, JSL 3«t-¥■ #. 
ft-i£#st3U? i? = -0.335 (,«=0.665) -EL - -3.13, 


£*!£«) BtfW'J, - 

'f'gfS—¥-#.a®-‘EffliSffiWam&fc. fi*,tii?±X&l(0)M-=1 

fjmw+flna 

iHie^Mg-. £<gig&. 

* T tiftft ttf I'r] £ & fit If ?U. 

Ay, = a + ft + 8y, _ , 1 e, (18.25) 

£,ft, dffcHgiSHftj&M Ho: 3-0, JttjUKSteH,: 0<O, S^tLKg'F. 
* J^l**)#-*****. W&Ufi a+ 8t + Pl , 

swi y, M&ULWtfinmu mm, [wwuew, e<^)* / 
W_:efcA-J mvx 

- •^S*^itWdl«UBia&i < F^H 0 s 3 = 0, 5=0. a#Sffl 

simmftmfft— rnKtifs^teifamnF-- -m t h, (; 

3-os$nra.6«i«^. 

f*jg-#W.BDGH ( 1993, 4.4 !)),] 

s, •MtoaSc m 

vx, ams* ? uttfitjas^w®, * filler H,,* t && 

Wia#-Jirl6l[Sffff[»?iJ^ 18.3 ft, g BDGH (1993, *4.2), 


* 18.3 


I &&WSifilffi#{S : 

S14WE*I£ 



1% 

2.5 % 

5% 

10% 


-3,96 

3.66 

-3.41 

3.12 


fJ5n, #T£5%W*¥±fti&*{i£«fia. «fn«5 ffWf eti+M/h 
-f-3.41, 2.86, 

Kffisrws^rs (is. 25 ) a>, m 

ms. 

V IS * (if M/f (! «* A ,'tf£ 



w )8.4 

at f»j :& #■ ffl t inven.raw * it M ft 

GDP&-&, 4A-££■&&A 195945'] 1995 4#, Att&ttlog (GDP,) 

■l±#_ 4*>ifc Alog (GDP,) #-44£ , Alog (GDP,) at* ( D 

4 it #£,*.*#) GDP #">£•£ (tf,- 0tt */,), 

gGDP, -- 1.65 + 0.005 9? - 0.2101og( GDF,.,) +0.264 gGDP,., 

(0.67)(0.002 7) (0.087) (0.165) (18.26) 

*=35. R 2 = 0.268 

i4iiii44«, ffl>]p=l-0.21=0.79, tM)4l t £MMn4gUE&4. 
CrDPtt) logttf log(GDP,_,)# t S,ltt4'0.210/0.087 - -2.41, 

tit 10%44#'l&.5Ml - 3.12 *.#.$, gGDP, / &i+*A 1.60. T* A 

4 t + /> 6(141* if 4 A 

#«'!#-i£ 1, S4Ul#-4« 4 -* -=35 4£iG*f4'NM'# 

s »4 ? = 

*J)B * **N»« £ I «*#,lilimj( log( GDP)% 4- 

4MMR&*$**# = Aim;! GDP #i»£4I(0), 

W, log (GDP) 41(1), 4=1, & 

ifi *t£ 5+% .4i£ 4 4 4a ft, 

*» *.&•*## W*#, 5.5tHo^i£#*fc^ff^T, B* 0=-0.023J. 
?/) = - 1.92, ii —@, p (i*} -it if li £.•&=£ 4 ! T . -(? & 4 &«§■ T Bf f a T M.ty , 
■4±#£#t£;4#i£.#e 


(18.26) + t 

^l»£, J®»W (BMfMplciK iS-t t 

femA'fflilt, -Mffif. fSfHISfit; (j£Bt 

■EHiS^T-WMSWi0^Wif?!l, fill, St (18.21) 

H*«i*a?£o «****. itt^, 

£ by, 4&WJffl£, ®4£& 

it (18.21) sKsC (18.25) 4tD A ffi Jn^ , £2rfc- l jffcffj:£ 12.5 strifeil 

09OUSfifi+SfWB 5 ?!lffl36-ft«»*«'t^c iSSS.^. tfAy,+!»J? 

fttfoi+g*. (r&tt) i6*-*«i&t4a£ 




To #itl BDGH (1993, 4.3 

IT).] 


18.3 ifiUSDa 


mm “^iM0ii3” tt 

$tft. fas, 3« 

tltt*Tr#:£'MEiS. ttsnift S a-t, x*:vtt«»iMa**T*. *g@&, 1 * 

iEiQJWlft io.5*+#featt. ftft 

M F,« ft IPl!H« 35! **!;»- -'MtfiSljftfc, M "7 T = 

fMift&a--ifrfc*Rii8fl-t. #iasy»rWJfc« a ttW'MtiiauTWj 

an. tmi&. 

j, = x,_i t a, (10.27) 

« 

585 y,^y, ., + «,, i = 1,2,-" (18.28) 

ATfgf^jBi5L, #*#««**,,= *, = 0. gftgUittifjfttt 

s®v.wa«, as»#i *n£«fn«>' 

ffiW0!tf : 

$< = Po + P i*, (18.29) 

/j, «anr« S* >, 

fn. f , piim/5, =o = ins^in4 5% 

K7jc J F±^©H o: H, : ft#o, 8{nftS& W « SEi+ftft 

**IU0&W95fc <i£!#£95%!»JfhR) »ftTMft«J s §22* 

ft £H If ft If (Granger and Newbold. 1974) i£MT£$##-iS\ik: BPf£v, ft 

^^iuftitfeiw, .v, xt*. wiaijiEi«#j*%-t£i't 

Wil. SMi&ftttlf** 

2ESft36j|l#P.)l?@iP|[II)0foiSI (spurious regression problem) : y ft x [@] 

. {SHIT / MifftM OLS 

M0fff5®fHlll5iffi£££fft3E4r:2S (Davidson and MacKinnon, 1993, i§ 

19.D timmmi*. «,# (| 

&£?“£ no 00(FM¥*,. «=50 H*. ft 5%wgfa*'f-h.H,: 

&-0 «««&&*»»* i SEitttr±ft«j 66.2%M*»#©£ h o! m* 


# i S * 


►5<tf 





r, = 25 0 Ht, Jjg m fix t& ffi 84.7 % Ity (): fi ||S $ fti 4fe. 

tt V ffist 

(18.27) KltfJSfflWj 

y, ~ ?o *" ;3 1 x, + ii, (18.30) 

* rft- /?, tt / + -f-i£fW(Kl#*fH^ 5 He. £'J> 

(M& Ho: ft =0 |"\ y, - ft >• 

«... H>j .v, s-tfijjsffi.vo-o mmm a,=o. «hisi 

i 

MS. fii*3 «, = .y, = ^>,8*. JTS (18.30) **RHu MfcftTJjfci, •&£ 
£&, «, £H, ) T£'M5fi#l#;£r 1J 

r® 


|1S]*I8.28gf *»r*l.r t l*>!y,!£*!tf!* (18.27) ** (18.28) * i . 1 '■ a, i * ; t .,' f: jfc 

/. 1 • </ . 7? 'fj .. (*A Ay, if A.r, ft SI !fi , S|i . Pr #■ f. & (rfc. *P 7,) ft />/»» -4 f+ f, ? 

y. ft t Stiff*&#ft 4 ?*? 


+ Ha% y,e$..r, £ 

NfUSi^Sc jn«la,l*Hr,i*- -*lMKO)ae. rfnTFS i.i.d. xtH, 

«fM : SEH-fflM? r*CUS«jE*#tf *«!*«*-$PS±. fit* 

»-~,'£#*£lia;PKrt:- 

/ ( 0 ) frmfWESMNH*. >5r ft ** tfe ft 5 1 &#/?-* 

-fs-. l -p;V v c 

a#-t8* mpim, 'e$^±te»i i -‘t'B8ta$»c ms-ssEi^ 

i***, [*J * 

«£BDCH <3.1 tf) ^tt5lJe] aiiW±rt$»S!lMiSifcS, fifty, W-r, 

ft^i'J!ti(gt#i!Sl(i). 'SSKomat. 

sn*y,si(D. mu, ?.(FW-*#¥#$ftSKi>. mm®m&%. 

Sif^SESPS* 

flftHIPaet fiT-f. afllftffiH, H*r 5 5Ki)fi$**i*'H(i)ii** 
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j£t*# 44 tjf£t - it ft s 7 * tp-^fC : •*€«*?.£ 



18.4 




\b & 


r,X7 


.C', asm •*iw*iy4 i , 

mzis, ,&MKDff®i 

ft , ffi ft ff JQIWlHl^M w & IKrJ&MS PJ 7 PS u , 


$>51 (coiniegrarion) W M ."S', S ( Engle and <ir?.nger, 

1987) iFjSfcrti, a^*^«^5.Ki)^Mwanife^«i>s,s^ c 
ft&wmmmis&®£m¥9aTR. 

m%\y,: t = 0, l,-ifa!.r,: f-0. 1,-IftW+KDllS. M'A, -* 
[fag, JUfffHp. yrftifjl-tKDilgc fi£, 
ift, ^,-/Sr, ^uIM5:^I(0)jde-ISSU**, "E *f # » J$J G . 

la, t£#i.e7F*s 
»* JSfefrSW. W/iMSISc 
[3ft, -ras 0#Sn$;y,-/2i-,£i(O) > IPfc 1 

.r, - (l//3)y,'lilJfeI(0)c 0T«, .v, fllx, tfj £i ft *1 £ * 1 tt - W , IPJSIHfJ 
jGi-, «**«!£# i, a>)^i8.3 c 

ig£, ftfaH^Jfey.'/fe-, 

ftfl1**S£j9=l. fi^>o = x o = 0 > ^ r ( . 

x, = .r,., + *,, t fn ft #&*■?= =f 

j&, >, *n.r, #5>ff5!lit8Gifc, 7F#g#telel!asiJ)Iife (ttft&ft?:) ftMfac 

■^ittffis. unm y< -x,*1(0). 'b-it^iyfi, 

4" J-6, ftg 6 tflifi t *) 

*, r3, ft*3'MS®tt¥fJ$o 

30U8.2*, fdffl INTQRT.RAWfft»}g, ft 
r3, r6, tkjlP*. 6 'M ft 3 

^afll[3pJ^W^ffr* 5/>r, = r6, - r3, c W*. (18.21). *#PJ 

spr, was«-<f«lt Sttf-tfjfc-7.71 (5= -0.67#p-0.33)o Hilt, 

mSMSAJElft spr, ipr, J-I(0)o *&fc£. 

j§iff r6, Wr3, mefn^ii]ft5«^^i(o)ae, &%%&, 

Mia-m ft i‘: v n was. ^5^5 




r 6, ffi r3, JiyFfREftc 


l°Jfi 18.3^ 


* v, *= r, * W fR W ® 4, jy, *> -r,. , & * fjfr # ft , it ## * ft 4 , 


#*, **&*!#, 8flWfl*2niB£*^flte£*fl(*, ttwjta-fcw 

Mfi. fiS, = flitta# ipr, ®f#6 

'Men*** -tts'aswstfl a n#o *&, 

6^0«l, ilM6'tUSWjM±^, 3'MgflmfimF» 0 ES 

r6E£T^, r3J01±^. 

it, mx, r 6 m rszm&&*&}%&*anfe&f&T*: miftfifix#is.% 
ftttlift, i-.wtM/h«iE^i±i(i, m 

mr„pr, 

r6 *H r3 *f - ft ft « W * $ „ # 7 % GB « tf] » * S , = 

r6, = r3, * /, + *>, 


J* + . U,!# •'h$«*r?«l(0)itg e ^ < >,-0«r6*=r3-+ / xB't, 

j£fc#jS:SSfrfeaj3e, »^rffis±3pf±s«fw»*, e&#«* 

StfltfW: #StgSPW*itffi r6» r3ftlljff^S±fi!o 

®fn?iifflS8FftJ4SffifB. *i£ jy, ft*, AtfriRW, /9 

IRWUmW^Ts H£SE£-'H?rfi9$« 
tMDFinriiwDFjm*tft#U'*tffr. 

«WflSS, Mfffl0]7I(O)^fSS. 8P4, >, »*, tt£tfrfH«j 6 tests#. 

>, A*, 

*W*ffi*£tir. m\]‘Z'%^b tftit/?o Sn*>, *r, ^Tffldl 

!l3 + t#rt#J OLSffiit* /? 

y,= tt + ^-, (18.31) 

ISIJBST, &38SI* 

#. *EHo*ttT, *fl7*r-^»0HplWc 
w. sfei+^st, RmsssT# ( 18 . 31 ) 

+ W«g. t ttoiSL&^n-i-far,, jlffl OF j£ri DF&&, tl-WE9J 
S, aattiftlMl^lfeSITx* p W ft it* ft, » 18.4 £(i)7#rjfiite?M&c 
t:frj3|£a-?DM (J993 . 3? 20.2), 


^eSTK3taii • *«*?..« 




* 18.4 




,58.9 


! % 2 5% 5% 10% 

3.90 -3.59 -3.34 3.04 


ftflft A« ; *f Aa, ,W0!D, &J9# to,-,® t &Eit 

18.4 tfc«„ < SEi+flvJ'TifcB^fi, SHm ft 

.v..-ptr, W-fJM^JiKO), tfe.lt*. y, + 

iwa^MJSfi. WKrittfflte** is.4 

»* 18 . 2 'mfaxiM., m^nm. ftruETO^w??^. 
t-ttii#WDFiiSi5Hts<e*m±$^« / ts^tfte a*raft. ols®«m 
f-^ue/Mfc r. bpm& y , *u 

S0*y, ffli, y, *U MlIIlBtSfiiSigtt, ^fg-S'ifFtfn-fl- 

^^trfeMfs.S: H*y ?tia 

x &9^^«s#Ty 
*D* y, flix, JfclftftM, 

£MSL # K- 

limwititfsmrx^ y. a*x, ««tt*s c s'Hg^x-fT-wiift 

£ a-il&O 5'Jie^i£i'niS c 53*. y, ICj, rT^#^ ,E(y ( ) 

«eu)«*wm« (®nr*«) *&. 

a#^#»H0)« S7n^diy, = * + g( »x,= 

A; + f!,. SI’Wlfti^i^lSKDaii. i*y, r fel»ai«[J = E(Ay,)], ffil A 
i.r,'}'Wlt,'A=E!Ax,)] 0 ffi*. £q£ y, ftx, fiflMIRlKl. 
i3, ft# ^-^,^1(0), fH.fi, 

y,~ $ r , = (fi-(&) f 4 (k, - z^,) 

-«^c»-¥-aas, PXH^/n t 

—-tfe.it* *, ftix— GBjm&wm 

«. fH#a u,-^,fii(o)w#» 

a*, Hfftae: 

^ = a + ^ + /ar, (18.32) 

#*J$# ia, §:iI1if$ itt'sfcfJIto DFtll. 18.5 

r f' r . [^ ft X Davidson fP MacKinnon(1993,3? 20.2) 0 ] 

S&WlfiftT.tftfRiftftVKft# y.-pr, ff&g&fcWnrtlft.fSS'l?* 

W'£*';Sl(l) = 


a? /$ * 




►5tf7 





* 18.5 


££!**¥ 

l % 2.5% 

5% 

10% 

«fc*0t 

4.32 4.03 

- 3.78 

3.50 


:*:>0 v:> Swi:v 



■W 18.5 


’K ^ A ® d3 , £ £, $-l»7 « # Bf , #S-i 
pe Ml OLS #it*f 0.187 (se = 0.035), * £ 2 = 0.500,- 4 —Ifrl AT 

(jJfc^##), Ape fr!i #.&£- 0.043(se-0.028), *? J? 2 = 0.032- 

-**»3-*if .6 

£,«, si & * 15 £ ^/r f» ft 

iicnaa, **#■*. «$**»*: DFttitt, 

**• —■£#]:*#*. #4 * - 1.47 Ml t ML-H-t, AiLte-i+JH 
t*!^* p *#i 4 -f lc 

*>*.4Um */r tft *>/»? ttfejjJa, — 

« DFttlfr, #*'J AD, t #Lif-$% -2.43, *6 K 10% ft IS #-{t - 3.50 It 
«.ii, art, -AlniHl&ife-^, Jl ?■&#■&. to & W gfr *■ pr Z. 1*1 %$■&., *\> 

590 ^T&^A4aR^ic fliTfttt*. 

& -fn £ If ® -ff-S'J * -¥■# A ® 'la & *. £ Sj T if* © )3 *a £ it, 

(11.27) -A/*> *t A&/r 


ft fel 

$= M5p, -«>aife5rig^*»«*»* le turn 

wffl-'h i gti+as^i&atfga, 

Tffi, (5©»iHiffflil, 

jy, = a + fix, + u r (18.33) 

5t+. «, **&ffl**MK0)ilHc -JK*W, i i JiJ*0*, fi 

aastiitffim^is, oLsw-&tt= & 

OLSffiftit (18.33) PlW-SCJfi^iffil jS (■£ a), *8IW*£. S* x, ft 

I(1)W, ii#'Wft0f@fl s *#Sffl; OLS7ft#riSlE£#^&ti, 

§tvt*^-^^srigwt &ific afn^rnme7«iij, sns ;x,i *?*=» 

*4tt-SUSS TS.2- 
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- it m » * # 
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OLSftifffit!i£iK£'ftflJK (WJ&ff >7&tt), MR t % if *«jf M t 
MM. *x£. &&-mfr*$®.%GE.n}*T--SiM7* 

iTS| U; MO)K?K HSWR 

m U, + 

•*iIM;S. it (18.33) Wl.r,fS*rr*tf4tt. 

#r$w-r»-w*i, a# x, mud, 

**£. Mi'-fJrTift'l sftt, U, tta«iSW. ililffl 

&SJ-S»rWi8;£, a#, 

#jyi&£. sL'PtkmmmRo tm 

u,-- v + ' 4 " At z + 0|A.r,. I + M.r,., 

* y,Ar (t| t y : Ax, ,., + «*, (18.34) 

it*, ilii^JS, ^dUSU't# Ax, *, -5 

A.c, &5K(&M®)rrfn5iH!j{IfP4<ffi^. «<0*1:8, Bg#A-tl$*, e, m 

A*,^rsiw«j£ttieT^, H*rt:nsi(())a:«o see. 3$fn«it (is.34) 

ft A it (18.33), $&SJ 

A, = a« + pr, + (1 0 Aj, + A.3.. _, + ^2Ax, -2 

f 7 1 A.r,*| + 7 2 ^'< + 2 +• e, (18.35) 

Ax, ^ 3 mffgx, Sc. Ax, WffiM-jetbSE* 
Raw*##*, X'Mz&tom&p, me., aa«j6, x, ses* 
maiBT, /§ wsfisiEiS: 

ttc 

)AiS (18.35) 

(leads and lags estimator), i2 Je @ A 'tl *j *j Ax 0 [# JSL Stock 

fd Watson (1993) 3f c ] Sit (18.35) *tft—, !e,!*??-£ 

(!2.5*7ffli£fftft#) S#flH5?«WAR(l)gHiE (ttiP Cochrane-Orcutt *• 

fe) *»»<> 


$ 18.6 

&1fSl, 4Un#r&7 3 A-% *» 6 •M «■#*!**.«*&****-«t 

7MI-SAU i£l£#.lMn*U'J 7#fr., 9MM ***#*#»: #fc-Mt 

^f-lo *-*■*»*, /3=lo A 

Ar3 nti4i«a 

Slii'e, 13 = 1.038, 8*« OLS#££;£ 0.008 U 

*-7, Ho: /J-l >K> * fc*t-**,(1.038 -l)/.008 1=4.69,'£&•£& Ho 
ii-ifco (S*. 1.038-fi.gjjf-M5*f 1 i*>**s!f-AttFJ*o) S*at 
^■-ff r 

[ i? itfc A i«) # £, ;£# Ar3 -0 Hn ^r £ *1 $ 4 7fc*S.*'J 

jr is * 




-/3^0LS1iHtll&l.U26(se = 0.()07 7): <s#@3, (18,33) tfitiLifi 


&.. -trae. 1 , 

#**#»***.> 


i££*4IE*gM 


f* m-Mf ?!! £|u]®ft £ , •&*** 

ITISfJitfttfcattaSItaWfiJU JUJU >■, fBar, fiKDiiSfl**** 

«, #js#s 

Ay, ' “(] 1 ° Av, - I + Xci^^i *■ Y\A-t,- I + V, (18.36) 

*+, #£**,, A*.,, Ac, KftftttftlffM; £+*** 

i$±itS7re (18,16), &%&.-£ 

Sfnnny^tnG[i««rrii, KJBflijsjffl & y w, 

fHA.r #J % 76 Ju 3^4# ft /□(;)• Tfr „ 

«***!*,*»«», ^fi'j$EX^T—tr(o)^s, 

5W (18.36) + _ & s, = y t - fix,, afJj5,il(0), 

MIL. fcfllM&SL. «fnffi5g 5, ail'll, *, 

5i|3fS**7 f «ESf#-«ffi0tF. SflIRJca ,,f»-->MtJS ! 

Ay, =- o 0 + “iAjv-i + Y(,k-?- t 4 )'|At,.| + i\. 1 + i(, 

^ o 0 + ct,A>,. , + / u A.r,+ y,A.J>.j + $(».| -/&,_,)+ u, 

(18.37) 

£4*. EU,i 7, _ ,) = 0 ; J,-,&3*y A*, ft yWiiiUKlfs.g,. 5 

(_y, ! - /2r, -1 ) — 7U( (S M IE ( error correction term) , [ft] St 

(18.37) SlR36 S'liHfllS! (error correction model) #J— "FMTo (£ — 

2£iiE«&*, xmm$Khj: l ®#toTo 

T^rSMHWo SM'H'K jM*«ISH8fln#F£ 18.5 

fn*S!lo) 

8£^IE«S!{*$!$fl<OUW£y fn.r ZW^jPxWfiSI^'S, S-'Mft' 
ifWH\ A 3 1 , *IA.r, ttff£ftSh 

A.y, = a„ + y„A.r, + <5( y, , - /lr, ,) e u (18.38) 

&.+, s< 0 z an^>.,.,>^,- 1 - tifSfflii7±5if* J Fi 

H* £<(). _v ai=]fi, £/«&, frill 
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S£«W'*i#.!A 


if* *>.»•=*■* fli 


w. a sc .* 


T a #J4U, 4:5? (18.38) + . $f|'J P. Ay, xt A.r. *0 .s',_, 89 0 (Id SMt T , 
It I 3 fit i, .. ! = ( V, I - $T, [ ) r 


miH.i 

#.?! MW - b f hyb, *t hyi, ,^13)3, £ t /i.y6, %.&. Bt ("1 t ~ 1 

£A 6 4 3 / -tef £«:3 a/j 3 A~ ft 

Jifcit^ (-$&■&), /i>>3,- i ;*j.£h+|S] I - 1 £a 3 4/1 EHt 3U* 3 4/! # 

t#L£*.. <S4., 

: /iy3,; t A 

M tutuhyb, *> 

£ J. $ 3-f- 1 (JL^M 18.14)- 

nx 

tihy(>, = o„+ y„A)i_v 3 , -, •• 5 (/i.y 6 ,_, - (i.v 3 ,_ 2 J + u, 

* + , r • 1 Ai+ Av3 * fryfi *4 it; «,#**&<!., 

# 1^1 INTQRT.RAW #f'J 

A/iy6, - 0.090+ 1 .2I8AA V 3.. , - 0.840( hy6, - , - /t>3,.,) 

(0.043) (0.264) (0.244) (18.39) 

« = 122. R : = 0.790 

jf-M.1ti3.M-r £#&■&, 6'M #4t>& & 

593 -f it 3 ^ /J jtj itr 1 % , h y 6 4T-'h^^ J l i -«l«tT^0.84% t ^ # -5 £, 

8 = -0.84, - 1, 95%«i-f#E flit ”F A* * 

i& — ,& 


fp]3 18.4S^ 


£#*r&£#i*££|.E1*K'F, H, : y„-l. 5= 1/ 


/jBfw&a-#/?wftitflo «ne£#aTOLs 
fertMwaaMios^fei+tt. fiiiBtxrtar-'Hgje: £ 

mm, 

(Engle and Granger. 1987). ^fn^m (iffjfijfe) & H&tQiMiif $ ft itfiS &} 

*«„ j&****r m $ w*is**#***-»i»*iii** (En- 

gle-Granger two-step procedure)- 


n is * **>*> />; &ma? 


► 577 



18.5 M;IJ 


So *1#fc« (Diebold, 1998) 

fgftfMJSfifK, 

#$fc. 

f ^fltisif +1 »# *, BP^ +I „ fftmm#-®. 

MTI2t*-*¥. -I'fl . ❖ /, ft*3tfl£tttil< 

BliyXHffl l Ji | JWS f f ; &fa.i.c ;&-f"fs.S£l (information set) &ii y, R y ft] VJ.M 

wit, 

y,+,o xm&mfttfim-! 

«rj* /, (one-ste P -a- 

head forecast) 0 fSiMiS: H (forecast error) id e ,, | — v, . j - / , y, , , M - 

0.sms?jr, 'ewfitt^iSTo £t5^ 

'7-m'fii+mfifelg'£«*#«= #«««£»¥:*; fcifc, 

M$n, + 2 * 1-2 

+ si 

HiSgttTtfSlflfca# (loss function) M -»e £ - ft # £ ft 18 £ € 

SSWiSgftaXtMlLl^Jo 64 K®#5*5J«iS0, ftff]3E£**W5&* 

£¥-;8rffi*o 

m ntra t »t&3fsss(>,*i7c {dmv&fmkTR®, &*m t, 

*,*,. h*>,o 1 *'MM13S*. j&k. &&-■-&& 

sfca#ft»iS!*# 3 p*'Wiiig«''J'«5Kajli[: 

E(^ 1 |/,) = E[(jt <+t -/ 1 ) 2 ,;,| (18.40) 

**fcft~4**#ifc£(j&W£ B CE.6) ,^#J4jf«E(.y, I Ofeit 

(18.40) */Mfc<, «*3i£ifc, S&£Ht|B| r 

{.v,: r = 0, 1. •••! HT’lfcll ^J?5U ( martingale difference sequence, MDS), # 
57 ^ - «*g*r*@ifr, «««,,* 




v5U*!.v v, ,y 0 i. XttiiH® 

t. WE< v,-,l /,) = 0.#Ert|a] t »»«*&;&*! & 18.2 flSffJ 

yi : is. - i.i.a. 

*mk**rg*tt**# 

Sifi MDS. i£it-£ftIHW*9f£; *TfcS^, I y^y ,. i. •••) ^ 

e:(.v. m ): saft-wah'. 

;>(l^*Ef.v ; - l ly,,.v,- ! .-, y„) = 

(martingale)- L !>■, f & ~ 'M*, 8|$£ \&y ,} ft®- , ^#W 

#®*ifcifi]* = ] T'MM’ffl .vW®!®J€^^SC^a^-B't»)W.yfK = 

E(.y, . , | 7,) ~ ay, + «(] - a)>-, -i + "• + a(l - a)(y 0 (18.41 ) 

.*+. o< a <i 

?£ (exponential .smoothing), .v 

(18.4D euais, fi-eRrwffsMNiffffi^Wia* 

(recurrence) :£^ c &/o“.Vn> T'Jk, f5=2 Of, SMfi VJ. iSiJT ® /$ 

#if): 

f = ay, + ( \ - a)/,., 

**,»»»«;& >; *f y, « 

WiS.ZW%m &«<, tH'JTWISi 

^tawsti^rte, nt£»*§£ e 

iffii'WWi&asB#jo t «a. v „ A a *ie 

«») ae^dssBiKi #»i*. jnsaffiMBf*!# 

affMais^&fcEu,*!/,)» 

iffiSSJ (inuhiple-step-ahead-forccast) 0t, f\ j, 5fc 7|\ #0|nj i Sty ,,,, 




5.95 JSio^t 

Fa T ®e*#t^#/sat 

y, = Po 4 (3,r, + u, (18.42) 

@H'f fls /£ /3 0 ft! /?, B W « H : J I'S] i + i 0't, % y, t , - fi 0 + /?, z, * , + u, +1 = 

3E£in£*MJft0tH] f Wits,,,, W Ftl I, W.R 

E( m,,11 /,) -0, 8|S&, 

E( v, .,!/,) = /} 0 + /i,r, , , 


*• IS * WWtf tli«j»TA if 
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"•> Vx > 


v,-iWB5i!l{S c 


z i + ] • yn z t' 




Sft ifj 64 h ft ®^ ^ftfi5&!l (conditional forcast) , l£l 


z t +1 wis^iS^Wc 

wai'e aiiTfs^iirtwra; ?,,,- waxf, 

tt- ’,_,^**{4'-®«j{i:, 

fe*H»**» (18.42) S* • / M“]t8: E( u ,,, J,)=0*lMJM« f l* 

*K£, mm, l 8.8 5 *ft£#AR(l)K£lKm#«#*ftJS-«SI 4 >ii^i l H 

ftnlHff >J 

r*»au-,. RKmiEtuftit i, t ; -ta* 


E(y, + , 11,) = & + AE(z,*,! /,) 

ft 7 Kill jy,*,, S{n^®^ffifflR(i(]{s,&*t5t®iH z,,,c S# 

^j'feS#S^#^ 4 ^ttS 5 SU (unconditional forecast), 1 * 1 ft('J?£ftfix/t tf .St 

m t a 4 »ii Zlll , s$h. 3 &j*ii& 7 *£ 3 . 

{gg. /, tj&fttfi, (ms, (R*& 

mmmmfi, as. 42 ) tw 

l&£*g, 5M, tRm&T y mz W»SfiW«S(c 

SS.giJ&<] ••'M*ffi!£ 


y,~ S 0 + Q1 .V, 1 + tyz,. 1 + U, 

E{ «, i ft.,) =0 (18.43) 

st*. ;,-,&WBj*? 3 - «*> t-a, £ttrs] t ft 

y»i£±®flri|-,y ft ft* A, l^nTW^a (18.43) M 

■t-»z,. lo y j&.z 69 ®^«s?e. 


^sHJ — 


5A« jsasc (18.43) 

,f» = S 0 + a iy „ + YiZ„ (18.44) 

£3M, ffi!£#»B&fflOLStttHti*7 f ?JHfJ£/„ HiSiiD-'^t (■) 

^ ^«5Wf*-*iSi4 - it * 8 Of ■#*■&: «««.* 




rt, (sn^funfcut&s^*. s 

f'JfBst*£4'f£ifi££(7 = ) f*$'J-i££-« + l ^8E*iiS 

1 '&}{& S: 

?,.m-3',,-,-/„ (18.45) 

ZQ%&i\mwm3r&*>iQA y &z «££#.©. 


A (point forecast)r ft fH tfc lilB £ « $ • 

-t-ISMEfi] (forecast interval), H5I! R N ft fl'J-l'l: 6.4 15 fJf t# M W. E |s] 
(prediction interval) fr:i5Mftff]fr*B 7 , 

*STinfl*aH&tf95% = JSiS 7^£fflR W ilif 

A-&, jD«*97ft££A&ttfl&fi£—ttstiiA, 

£*, Sn|sS|5t (18.44) =815#- %'A, (lift /,_,*&£&l\ «, SiSjOi*/ 

S. (S--^«iiF r 

4‘ii^'W OLS^^i A M OLS ti'if fl 

4-se (/„) 

tf**. [*6.4tr. mn*m&y, *t(y, ,->•„>*» 

( 2 ,.,-z„)0tiE!H; tlisfcSiji, fiffi 3 Y£at 

W* Will. 

gfitl /„ fOse( /„)=,] TS: 

se (*„_,) = ! [ac (/J] 2 + * 2 I 1/3 (18.46) 

M (JffjfiW) 95%fig®»K|H]^ 

/„i 1.96-se (e„.,) (JS.47) 


fy>; S e(./„)*i£A l-V^IEtt), 0fW sc (/„)ffl*f7£ll 4 

i'iEffi, (18.47) = ] 


0|J 18.8 5530JHBW^ilk¥ 

#>] M PHILLIPS.RAW t 1948—1996 *#, & 1/1 &#>»( - T * SI ■&■ 

597 R,£l997 *fl*.iL + c 4U>2£ ft 711 k««b 

(1)«® : 

un?Tn, = 1.572 + 0 .732 unem,. x 

(0.577) (0.097) (18.48) 

* =48, 2 = Q.544 t * = 1.049 

wn^rw, - 1.304 + 0.647 unern ,. x +0.184 inf, , 

(0.490) (0.084) (0.041) (18.49) 

n -48, R 2 -0.677. c? = 0.883 

# IH * oi M/T- r>! ty# A 



7T*Z (18.49) (r*»4.5), .ft X X ^ -'i'>T *£ 

4-fJ'ltf feirHl R-4 A X # - •'['• + jf, 4ft # «.«.*;£#, it9f-*-£&’A 

1997 -^^ffiili'l-a., #>J 8 >fr ?b X . 4U0 X $&-i*., 
##-£S'I 1996 i&tf *<t, 

^74+di 1997 *«««{*, &((]$**>£ 1996 unern f> inf, t 
filAS']* 5.4 *> 3.0, ®*t. M.A® (18.48) # ifc $9 »nwi W7 W fiS *>J {£ * 
1.572 + 0.732(5.4), A 4f * 3) 5.52, M. A 4i (18.49) 4? tb ft m *1 iB. * 
1.304 + 0.647(5.4) + 0.184(3.0), ***.#5.35, * k 3 1997 %-Vi & £? it 
3t-f*4.9. T -ft^-'hAft 

m m -& # *t A -ft it # - * = 

4s. In ■sJ'kI )Jt|t * 7 it 95 % ^ -f^ A E. fa) ,_ A. fll (ft unem, *f ( unern, , ~ 

5.4)*»(»V,-i-3.0)«M3')3, 5.35-S ?5 >«']{£, iffiif 

#i± T-JL se (/„ ) - 0.137, ^ A, * f * = 0.883, *«(*„.,) - 

[(0.137) 2 + (0.883) 2 J 1/2 =0.894 . M.A (18.47) + # tb 6\I 95 % ^ «’l E )«] 

*5.35 + 1.96(0.894), **•&*.#* [3.6. 7.1], it*Afftfc £ l»1. A 
1997 £fa{£ 4.9 i-4f4S.it 7 £ fl-t f*l , •& (H ® # #J — # , «„ , , # # 

#**0.883, ae(«, M ) £•»*.—#P^-c 


fctSo. ttutffi 

». «63KffeH«aj >. M . a#. S J..,» *„.,*)•«»£ fir. MMXM 
S >■„, 2 , (18.43) 7, ftHSx,-:. tei£S 

5 0 + «iX, t i '-7ir K -i. 

$ ■.n'&n&mmvrmm «+1 

affffii+aS#«. AffiiM ,v„- 2 c }/7««T*fflBt»l 

i&nmm, mi &*, &«r 

5&ffE£Wii*, (S*$# 

X-M) Hif-®, 

7W, 

T®3M]E^7AtfWJ-:fe 1998 * 

unem fB«n/W-9!#/S 3 j§P£. ffl 1997 t? 

598 fi9£4k-f^a#B§M&{tftA^ (18.49) «£:&; S*« 1997 ^. an- 
em =4.9, inf —2.3, unem l 9 96 W««ffl*^I*4.9 0 ('£-M 1997 *F£Kl£#.4< 

SffiftM. i£*iiJS / f^5£c) Snai997 ^WSt«fi, SFr 

&mnmmmM}sw&'nM9\ (ja^a is.is), 

^f@ (18.43) 4 1 S®# A 1°) X @ 0 !0 ^S! l vector autoregressive 

(VAR) model] o * 11 4 7 (h AS I 0 H1« S : 

#i!>',iw«s. atif?'ji±i'eeeMia*iis®c s 

—aits “i^m - ’ 
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jssTW^ais 


H M M m *■ * ,•«•, re. ff. XU .# 
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y , mi.. (Sifi 


A: 




.V, = + a , y, i + ’/iZ, | + 0:.V, 

•2 + ^ 2 ^- 2 + **’ (18.50) 

ffi 




Z, “ >70 ■* A>',-1 f />!?,-! ' A-V, 

-2 * £2 */ • 2 + * ” 


#+, yftz 

SAH (18.43) t-(18-49) ffiffl**-# 

ff]®£7. ^?»fiS*mU&Bfedi0f^695!l&, (unem,. 2 

T, aim***-• + ***#*, suit, afJKfffftettWfttfff* y 
mm, U 8 . 50 ) 4>traA^ffe»t»e$«, &&& 

«., ,, w , >. * * * c jr0r-fr*«»J£*£«i»JS\ rfijALAS 

oLsstw^w«ttfiitaiss*s= 

*a (18.50) yzm, «Ttm 

* fistifasj,. -**». sf]#jfijws=issa 

(Granger causes) , till * 

E(>,l/,. 1 )5*E(>,iy ( . l ) (18.51) 

At, I'-t&nm-fiX-? yftz(fy&t<Mis&. w j.-iP.&i&y eaa*w^s 
,&c ^A (18.5D AAfft, & ra*w .v w*, a*w * 

*M»„ “*M^JSS” *fc “IKS" -fl -JggilMft. :I,fi “H 

W" tt-WS-As^A (18.51). 

*36*. SfW. ^AAf6«fiiAfn^J»T/h^T-fQe, Al'H]WAg + , z, * 
[**j&B*** (Granger causality) 

-nfgST-tAtt«a, #ite£TSEtyJo',. j.y.-j.-O+fe-S-^dl? 
t->' w?»s. itojiiiwi^-sswa-itciitTo 
A#-A. *«E( *!>•,.,. y,. 2 .-).♦jH'MMfff*: 

.V, - <^o + a,y,- , + a 2 y, 2 + a } y,. 3 + «, 

E(«,!.v,-i,5’,-2." , ) = 0 

sea. wis^iSiswa-affiaar. stna^et^aM 

* 5n*» *,_,. ttRSJt^.^-tt 

mmmhu z ttm-tMft, OTantFmffTijstWt, , 

m z,. 2 A<|**tfftt: 

y, = S„+ 0 ^,^ + a 2 y,- 2 + a } y, -3 + 7, z, _, + 7 2 z,- 2 + «, 

(5D*a#A^, lEHT^Mff 


* ih .9 h ft /* />j & m -k v/ >£ 


► 577 




tffflSlI y ft z 

*?# •#, imm#* to-trioe*®. t 

figl'ty smJSftMtA&m't’e 0 M.fsM&fit — tefe'J', it 

fei l siS 2 « *tT*JMUia:*c». -a. > ft ft IdlS 

*£*£ k*. 7 wftBT, z 

*, s^: 1 ] 

#+¥*«*. -^S!tt2tt^r! »-f****. ®t5?4 
4^8 4; "Tlgl! 6 4^12 4, *nftft££*$£5m* 

24 -is 

«;&•« 08.49) 4 , 

-tw-f. sflfi*# os. 49 ) 4 

Wift. 

/£t*I- 


4 - u-, ■>] 

u&-?f, t-s, (aiis^t 

(18.51) * «££>• MEU- ffSft&Mft. jtfcH'l 

WJ,. 1 -&£.V. r film fti3£ft{4&. ntf J, , .v Iff w Wi3*fn 

Bv .-£.yM5^IJ, awt# 

SamigiliS 2 4M.y 650 u. Z/&1T MM-X % 0 H*, 
^.vSERR^SfffilHis W-'MSS!*, *= ft 

»*tt. se*mKt& wffi-tMy, msb. 

MSI* cdp «few:u *y .4 f * & 14 ft * ftwai * tea. «fn tij «# kgdp 

<t*GDr ft»JSo 4 -ao/ ?n«Af»isin. #m»*£*£*#&*, 

[#iC. Stock #Q Watson (1989) 3?,( 


31 gy — 5K ilj Eft tt fe 


£5HJ£? 

S&ft jSSJtfeW. O’ O (3 S'! ft }# 2k ft /{£ IM (in-sample criteria) fU ^ ;£ $8 /ft fllj 
(out-sample criteria) /£ LU J3 65 (g « >t', ff^P*3?tM'&i5gR- I F*- 

(model selection statis¬ 
tics) . 7 , [# 1C, Kamanathan (1995, S4?),) 

WrIIS: ffi 

£ ffl T JUS fff *<£***. -4#^ftlL&:fri£-ft:J&ft, /B#*&&Sif—Sf#* 

^ TtBFH -f • if */*,*:*» -S «c .• JS «: ■»: ,t 
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*#* ' 11 - ?n &«*. K + WfT r, &$!$mftfi'jffl#fiUf KS'Mft# 

&, Krftlft nt Efc;<Wlffl I--®'®!- 4-/,.-;.ft3?A -0, 1. •-, m - 1 It ] 

WJBlIir ii >» S\-,..,-K «, (SI. h- 

0 . 1 , -, ,„ 1 --#*?*). SffilWSifS Sttft&iftSffttft 

•£? tTJL^-t P2.!fr«rMfe?t « —S>*R*WiS^« (root mean 
squared error. RMSE) : 


RMSE=f i^r;-,-,)'' (18.52) 

(*ff flW |'j rtj£Si]g), 

jB&ftmwTmm rmse, jsf]£*a*r**ft** rmse war*. 

W — ft ij ® If & £6 *7 iH H #) fit (mean absolute error, MAE), stS)?! 


MAE - rn 1 ^l<A,.,.;l 08-53) 

j. . ii 

fOfjj MlS&iffi mae& d'65Mi'Jtrf£,- 

8xtflr3W«£iBS/M£$. 


0118.9 *ilk*S»MS**M±8 

£4J18.«t, Ain&ilj-IZ (18.49) ft 7T 72 (18.48) £*f&#-^7 
-•fUnrHl#*-; -ft ii, 1997 4-^151 ik 

ft *£3!— j£, ElffU'J 1989 4 #4 ft & 46. -£ ffj 4 li ft ii ft 

-f’fSS!, A'JTft 1990—19% 4ft&4£Jll 4#;MF>E&, & J£ # 7 * ft 4 4f 
ft J »(.(i^&?)t,t;=41,m=7)- qi AR( 1)7)13! f , RMSK = 0.632, MAE = 
0.515; £4’i£ 7 ^ftifitf^ft#-?; t, RMSE = 0.550, MAE-0.362;. 
0 iH;. it###*?#*®. &4"7 trt/',-, £ 7 £ftft 90 4-Kft 


*>i fJtfcum«**i**iT ftSfffflff £9*9*1 

T-'t-Q-JMffi, 




vtm£T -®H:w«iu •+«*»* -«, ansm 

£%■. t «iHV-WB-fiHi5(s</')^s'iffiiM.»,,, m 



, VarL.y,-]I/, )J?*Var[ v,.] - + i i, MU, 

X: MS'J .v,-i^Stli^^#^:, — 

rat^MiEsiwiEft, mm 

* 


v, - a + py, - ] + u, 

E( u ,! f, ,)=(),/, , = j>, l ,.y,-»,- , i 

a i, l $j£i$w!u,i : HnxiJrg:e 2 a &umt + h -1, 

M a + py, * * -,, Si®$££ Sift, sfitr CT 2 , * r 

y,-(. = <1 + p *-■■■ + p" ')Q + py , 

+ p h ) f p‘~ 2 U ,. 1 + ••• + U, . ;, 

*, ^T-gff^ 65 y>l, 0 r« 

E( y, - A I /,) = ( 1 + p + • • • + / ' 1 ) a + p h y, (18.54) 

MU, A «,, * = (O* 1 u ,, i + p : ~ 2 u ,, 2 + '•' + u, + h , t: ;S= — 

Var(f,. ,) = <J 2 [ p 2 " 1 ' l) + 

p u>-2> + ... + p i + ii c h^^x). <t 2 m-»*ie«i, Aria®* 

SiJISII A ^f) 2 <lM, mmt^MMc 2 /(l-P 2 ). 

«ffl4fl#i(p=l)W««T. /„* = «*+*. M 

fiVar(# < ,J=ff 2 A. J5rK. MMfB'J&B! A MS#, 

±0 WW-'M»ta»iWfflSW#*^BHSW. XfeMTiftmm 

5FfttjgM«P5fEfi9jpJ¥0ftt«», a$ll 0 

(18.54) -fiWflJMOLSMtf-T/., fflAR(l)®S!at?T^ 

tEam», y K **ws»{s* 

/„, fl = (l + ( s+-+ 6 A -‘)a+A, ( 18 . 55 ) 

*«» *a. A.*««#***s*ifc**, mm 

tetf-^awni0i»fii*s o Rff]«ny^iata*3i£«aj-t?iifiS»e^K 

1'bJ, It in, *!*A=2flt, —1'ifiteDtr 95%W*fBKI'al (*f f&MSi *) * 

/„.,:1.96 < f(l + ^ 2 ) 1 ' 2 (18.56) 

602 r 

Mgs# a 
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un'rwm & m ft-it an Mmm, m 
in. _ Vt . ill* i, RJRife-r- -BPJWfBj / >jih 

65 V. «fnst"/my£K(>’,.;!/,)=<>«+ y,* [Sfn^flNffiiaf'Jil. ft*:?,! 

iftifi—^ AR(l)tiS«. 'eaMid y, 

ao #1 y |a Effl&ttfe + WiSM&tJjifllffl*- 

» Q *n y, w-aniUfjsiH&wtttm, m 

4, /K B-J- |h] n, _v„. 2 (»'Mi'JII&/,„>-«„ + /,>„c StSM*, 3S^ 

sir- ■iPmmm-m&x.mixui-i'ftnnz-w.MW 

*£&*]£ 12.5 ^-^isawspttc ®# * wit*. 

wjit. U8.56) km*#*. y, u 

y , .Sia^fUMSERB^d + .d 3 )^. A**: 

tfKift, a ‘o » 7! 

it&m, 

«tt l>,i at®-tAR( 2 )«M. tffT*£HtliJ n K»,„, 2t T-S. .>■„„-" 

“ + P\y,< r I - (0 ; .V„ + U„ . ; =. ftd, 

fd.v„ - 2 1 l„) -= a + (5 L E(-V„.i I A) + toX, 

hA’pIW^^ 

/.,.’ = a + Pi /,,,1 + P 2 y„ 

a#. -B^siTSir-^Bssjfi. sfnsteny^tft-ft^isi * waim** 

smt, iDBAR( 2 )«s®#«e^^oLsiiiti^r, KfmtfflTii 

/„.’ = ° + PlL.i + dX, (18.57) 

3 'K /„.,=*>- p\y,+ piy„ I- f*fJ*rKl«tfN * tf-JMtatf-BJMlU T 

>-« (18.57) >Ritl/„.2c ^AAR(2) 

HffSStft»iltfiT: /„.,,= a + p ,+ 

P2.ln.li -2 c 

**^var*s, k®^ 

-V, ^ -5ii + «17,-1 + 7is,-i + «1 (18.58) 

fO 

2 , — 7 d + Piy< - i + P\', - i + Vt 

GOJ ai^SBWISI n ***,.,. omwffl = $ 0 + i,* + y,8„ 0 RBt, «„*,& 

ww«(tbstui) *i,., = 7#/»,*-=■ rasamsa 
aim n e&sc as.58). jwjb 

E(>',*:l I„) = $0 + «iE(.v„-m I h) +_ i„-m I /„) 

Mix* »t m & n *<j m swtte 



tw %! e(«„. : w'A. mmw.% 

= + » 7 ,^., ( 18 - 59 ) 

y MmmiPMMikMiTyftzMi&tii- -m 

= ^» + 0| f;.J, 1 + V\g„.h-\' 02 


m 18.10 

^ 7fl;y«a8.49)*tf - 11996 

1998 ■*«*.£*-«>im 

inf & if: inf ¥)&*t S « + £ ft #• AR( I M*4! (4*«! t *6 , # * 

JL*): 


/»/, ~ I . 277 + 0 .665 in f, _ \ 

(0.558) (0.107) 

rc=48, R 2 = 0.457, ft : = 0.445 

*>£*». 1996 -f- /'i/ S'J 7i ^1 t . H-kftf'] 1997 -f j/i/' ffi i»'J 1*.: 

inj\>w -3.27, «• #, 4$. If] te -e *> n >S It ««*rn 1W = 5.35 (& ® ft S'] #6 ) 

— ifi. ft. A >F 43L (18.59) 'f 7 ^-?)! >K'l uneniiQM'. 

n>itm mis - 1.304 +0.647(5.35) + 0. 184(3.27)^5.37 

ii&, j£'MS*]* ft 1*1 7 4G.J. 1996 te 1997 4f- «new in/" W-tt 

lUil (18.48) ftS'lW 4.90 c 

.ftS'] l998-*-tt£l¥4Uk + s tfctf-*# 

a J (t 14 it * *] li it * i£ * » it , 






uS'^tf. 4bS0]HM5'H’WM#S$as!caiga:W^rS^, a®!®!* 

m — 

£sm writer, 

SP4, nJlilW* 

_V, • a + /2f + ii, .£( u, •!,-[)= 0 . t = 1.2 . ••• 

f 05 ^ . 

T *tm ft'*■**£, * it ** 5 ^ ^ S it* : * 


( 18 . 60 ) 
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«®&) 0 *tTffi-fRT A>1. * »**,.*«? a®®#. a* 

I /„) •” a + /?( n + A) c - Var( u,) (<S>£ Tflt tEA l°J 

PtfeJgffiMM)* *jJ3j& n tfcjffla, ftffltf OLSfttfrb « ft/3, W>£tE<lt Ibl 

« «fnW,v„-AMfffiiJ*/„, ,, = « + /?( « + A)« *<3 gift, 

fflta, JU^lS BARIUM.RAW n - 131 & 
^S^ + ManUttMiDI, ffl#i| a =249.56 fa /? = 
5.15, ^*$1^ 1988 ^12 0*1]:, 0rfcU+0g.M. + 3to&»M«l5tSI 
®*249.56 + 5.l5(J37) = 955.11 (li( fc U$ it >.. $l*±, 1988 * 12 0 &9 ft 
S J 087.81, -EtbfSS'lPJW 6 @3 18.2 



B18.2 «a4=i3"«®fL-4£537i£nB i O'BAl'lg-1 
■& #J Ss249.56 + 5.15f 

*®ei, stfiM 

log (y t ) = a + Pt , J = 1 ,2, •••, n (18.61) 

* ri«iiog<y)tf#*»fl:*rfl*« « + a »®, «f#» + AttAa 

Siteiw, *6.4 ir«fl]jgnj afli^fiAtaifi»#4xC 

(18.61) t©Sl c n ftE»#![>, X’texpdog.y,);^® 

SE&0C, 4" 7 *exp(lc£;y,)(&&*£*![, SB A 4 flif lH « + A W .y W K»l® 

a* 

/„.,,= n-xp[a + /?(« + h}] (18.62) 

► 553 


sr i b # i*j & ft Xs\ >tte 




l’SJ® 18.5G0P 
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4n##affl NYSE.R.\w^a^^^^lgrfJS«S5*^ 

687 J5]6t!t£5g, J — 3.782 #1 £--0.001 9 [iliiWlog (price,) *t— -t£t 

Wisest! Filial; o.2% c Sftfn 

^Pj y - 1.fi 18n (18-62) 

ScW4^Mfr5ft‘ft, 1.0I8exp[3.782 »- 

0.001 9(69I)j®® 166. 12 f SK'flbt J64.25, 0f 

iS*ttttrhlit& 687 Ji&«j *691 « 

^sMs 152.23, 


IB-ft fr ^ ; .y,: / = 1.2. •••, 46 i $ it 7 — ^ i% l \k if l«i *S $• £ S , itflWi 
1950—1995 4/?£.-;£„ £$ fi .veer, t!: /A 50 (t = 1 ft) fi 95 (t = 46 3f ) : 

if * (£ # ir 7' € _v, - r + , t# ic # ?i ft r -fa S $ y, - a ^ fa <7 ft a fn ij fr ^ 

«, "b K'] ^ X * If % Z P] ? 'A J* t -M S * & HJ ft fi It Z t if A Z «! ? 


a«rw*awffi?¥fiWH«iTr £h*m/ + a. smamffl 

^ P’ + .V, + «(-] + "• + «(->, 

sC* ,/?#»##(«# /?>());«&£ /, 

He «ff]irififBgyfa,.v,K A 4^raf w»i«ih*e(>,.*!/,)-/» + >,, » 
si^^s^Ao fflaE-&suf?r!!6?4-yo*s 


.V,-* = .Vo + 0(t ¥ *) + “l + “2 *' "' + «,f ;, 

-J,t^(f + A) + l:, tl 

w*-h*« 2 {/ +a). Hitt:, t mmftmftyo + p(t + a)*b&*j 

V,-;,. A), [fn^^fnffi /ft 4 v,frf 

rAc 5**!2rS«l£#(/♦ h)/h , a'i'-fcbl^m^c W&. i£ 

m§sm, 

i8-i7 ^ 

0r#Sr, 

-ttitiift20 flt&j 70 -nm&S;@»$flWI>ia 0 $d^ 


*■/ /7F * # >* : &L ft W. A 




ttsa, «fn«m£ 

AKU)«s'Wj[?is -tmim#. 

a r wiasi •#*&£»„ 

(Hjtsfc^g) Wi±@fct:&f8f£ c thin, bari¬ 

um.raw 1978—1988 W 

«£€**»»*!*£#£. tfc& 12 

MM*) m\l (lit .im-frit) sfgriii'Mgttjir 

^ iM 'A' M ^T W /?. February $] December „ f 1 fn . ife M 

j^ry, f®M(tst.€i£i!JatwfiMic) sinifeniwssatina^ffiw*^ 

iJffflU » ttHtfnJn, >jTfE«! 

nr«^-p» <» xmtiimikmMzttnh tutawt. fSfnffl /„.,, = ih + y „, 

£ + W a & Ay, »£#!1 t- n B* .& it & # * J$J M e (Stl *SWf#, ScHS 

Q =o,)s#^affi^S'i'^iJit r^g, fttfuswARU) 

«s, (18.55), ms 

iui&ilja!7£ffi*, ffltfniS*. *ii, p^m¥ 

#*ttWSI. ^ggttRfio Aum*AR(i)gg + , gtfiA/J' 

•KIs, ^W#ir-S^rWM*ffif'Jl(i)iieo B-f+TtffeSftfgSH 1 

jos^eis. *if=-ftj 0 flir-^ai#i, r w(t,i,. - 

W$ifcA >t + l (»«SI c 0# y, + 1 = Ay + 1 + y,, 

F( y. *! i /,) = E (A_v ;t | 1 /,) + >1,0 Hitt, >',,iffiUffi] n KlSSH^J 

In ~ gn + y„ 

£*¥, tf, >JAy + J ^Hf|Bi « ®mm-, ASWffiSSM AR «S (■£-££ 

Y-gW) sK^lSjftfiRla*i?(4y,o 
safe 

,v„ + h = (.v„ .i _ ,y„-/. i) + (^ * * i _ v» n-2) ^ •" + (y, +1 _ >„) + y„ 

& 

-V,-* = Ay„ + * -t A.y a + * -, + ”• + Ay„ t , + y n 
FJflU. y n .,,tEttfMn tfiffiMUtl 

/n.A =S„.f. + Sn.h- I + "• + i«.| + y„ (18.63) 

stf,Ay^-ftitfiBj n KiWMdu tbiw.fiH'juIliUf—-t-YgfKiARtDtS 
ta^/R-Ay,, #03^ (18.55) $.&mm£&w»m a mp jiaat a. v , 
^Av,.,WlsI!&l#PJW, MU y, * Ay„ ft#), « JS ffi 2 fl'Ht A jC 
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Mi;;,;S-WJAR$VARSi 5 i* 

y, ~ a „ fi t y.-, * p 2 \’,- 2 + ^i (18.64) 

m'a. Pl -^ = 1= Minnie*-! - -t. #?j A JV = 

= OLSttitiD (18.64) 0 &*Mpi!S&!J - 

nruutia p 2 t mm 

>t\4tmMh , iAL; hq nrwffiwwTr^—««ai+*o) sm 
aat*'JT3rsn0ia-&, = 

pjAy.. , + M, ( 7 = ,0, + p 2 ) . gfc n; a * iil 5fc T 0 BPb 7 — 1 , p 2 M — i'T-lft 
W. $} ttfflcK f? ?!l I A.y, @ * a Hlfi W a * L 5 £ 

(18-64) tfftffiRI, 

T FERTIU.RAW 

ftij--^AR (2) flM, fiEffl«Sl979 ¥M3MSio (&38 18.17 «f>, Sgtft 

td r ! - 3.22 + 1 ,212gfr, ., 0.311^,., 

(2.92) (0.120) (0.121) (18.65) 

» = 65, R 2 = 0.949, R 2 = 0.947 

f *Mrtt*rt*-2.57. '£& l%W7Kf-±ftlfti+±#7 1 1 w, 

* tJiifm, t ttta, n 

jE&SiSaiHIgMjSga^SiliEftW, 
vtmmis&, m% gfr #&«, 

efu. i-fts ^ 

cos Jt (18.65) Iftj# 0.961, ift-J-1, fti+_t 

i m a gf ri - * + 

(18.65) *iaff®fllo 

&*s£a-*P#£t!j. .^-T^KD^flMisjagfeua«ai*«Tw® 
iij, gtti»i*iU!ft&i(i)&8c ** 

&y, *D A«, 

(18.63) jnuffiifr 

<SA. *P^ >>, *llz r raw A> « 

A.v, - c 0 + o v A.v, - , + /^z, -i + o,(.y, ., - ^-i) + «, 

E(*, 1 /,_,)- 0 (18.66) 

%rmmy n „. mm •*»« vmMKfcfttomz&ii, ssemoLstt 

i+S^^lrH«ai!W#», Mlf 18.4 •-??, A^,*MM®$T: 

f&i*N-nr£ ■ *«*;:.*. 





► 'h 


60S 


y„ M&MWtiiT c 

Si&r#Si3£^IE*S, 

.V, - a 0 + ,0i3' r -L +• />:» 2 + ■?!?,-! + 8 z z, 2 +u, (18-67) 

“EJ& .y, ¥llz, W VAllSUS* ( 0 ,= 1 + a, + 5, ^ - - a, 

fiSM^RWM's, *f «aiw vAR®®m%gmmnn& 

fcfcSn,^ii5>:(18.66)+ a, = n-0,(fi®fllj£^-^i^^^iE^5 2 (>-,- 2 - 
fo_ 2 }„ 75, fi'hR^^E«?aK»S4^#«, Slit: (18.67)-y » 

—s^rsttiK, srw, &2M«TF.«s!fm<j 

$n^ >■ f Bz, Sf(i){H 

(18.66). ■£&/«£*«»sfnffi-e%y„?iD®*^nrw 

y„.,To 




APSir^ 

IftlW-iriftfMi, ArTffifctb&tfgWfcSitltS 

rn-^-w, 

4B-}|fi]jfm+#g?*^ l 1 J , iu*- 

't-If yj 

itt?h - ap-ee<3ff±1S (innovation) -t 

&, iaj£-ff«itt»—us-ewrK, —*«£ 

aurjaw, 

s-'M(i)n £ ?y >■, *i% —tu off?!j x, isiltd9+, 

a in fa # * w .t«iM sew it] m, a-^B®«Bitn#i-Mtff 

iflTjftftfttfc#WJK7: BPffira'MSgflUSf^SrffiaSSjlW. WiatfWilfiJMi 

0 , nt*. R : i©ifi-^-^rata$«, »*** < Mamt . v , mi##/, 


jf($# fl* *7 Fjl *Sr rf? A. r£ 


►557 




S«5fc1fiil:lisH'l(l)^*B9^#®«CttI(0>.. My,«x,II(l). fa y, 

x,fii«», y , ftx'ZmmxGftx&M'ai: »**««»*»*»*. m 

3t+—#*. £0(13 4^# 

£fl*£i£ftttis*jE*fl-*W t mytS «fH 

>, ffi.r, ^I'pjWWIR.®^* . A-'h*? A.v, ft Ax, S 

.V, - An Wife, Jl'ftt/rfttMlftftr - 

(sX-^^fliJfD^/S'liH) Mil- ^ IS OLS*fi*iit-^-I^^^Bst: 
18.5 P^mT®)l#®Wl'5JM, in 

&$s, fUff-ttusifc, mmsm ■v/.?s*fPJSN«iweiM. 

jfc£W, If*, iC3S5SS'J«#$l.- #*#flie5fc*r». 

£-. StftPJT-t^ft-SiSJGL -fc&ttffiM. ifcJITftiS—t 
g*ie>•,^^®H»ff=rBxaiipjMa*ft.i.wtfiifto $£00 
as, ■sfS00!gfnfrifiis]!H#iM, i$r 

(gift rM«IR|alW^ier°]®, 'S-^WfgEl'flfS 

ffifcL 

j-qmxr&p.o 

HHuit:. rnm^^rnmiM^rntn 

6io (ft, m kiw c 

ss»i^e»'WJ! t ^iwi(i)iT : ?!iiis r t , B5*w#j''j''C.'c wa 

g, DjwrLHiiams^toAa^iHie^. litzs& j&*o 

%, -affiTtmwa, sf»Ki)iis»—# 

ssms^aaw^#. fse'e$M«*¥(ffimpj5i#iPJwa 
#±£- 0 na«ac sn**0j£isjjt 

0MRM, 


£4fc*.tfr 


itrii*- 
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jSfcC?* 4 ^r*. 2 H> - it ± &?*#’** r 





&IWJ UK) 

(df) 

flUi'JvS^ 
fifiSKfal 
/lf»J (j£*fti£) 

t¥^f*l*!i!ij 

SP1((DL) 

fHi* 


» 

¥-#«&**££ (MAE) 

®mr -£Bi» 

tf-Wt-m i!(| 

(rdl) mm 

(RMSE) 

*«0!Jd/5Ilg 

*fl£« 

fa GI 00 (VAR) 


3 


18.1 ■*[& k- 2 Hmum (18.15). iiMifettH- y„ n P , m 

18.2 ffiv, fix, fcjJJBiSfl* (z/) 

*/- x, tfyMmm&M&Bfm t - 1 J9r3M8fiJM 

.V, ~ a» + o,x ' + [/, ( 18.68) 

K( «, 1/, ,) = (). + W J.^ffcSSfafa Z - l y«x S 

.e5D«E( x ij,-,)- Do + a ,.r;., 

**!«»*»«£. «ins 11.2 ima &w 

m^x; -x, -ts**- itt&5is®#.ssfflm©j^ 

x* - x'_, = A(x,_ ] - x,‘-,) (18.69) 

611 a*. o< a< i,- -ffiwssEfis 

®£0<a<i. 

(0 

.y, ~ Aa 0 + (1 - A ).v, _ i + Aa, x ; _! -t u, -- (1 - A ) u, _, 

[«*: (18.68) MU ( 1 - A ) , }E#PJW*SM. 

Jfrfi (18.68) + «#, (18.69) = ] 

(ii) £E(«,I/, ,) = 0 "F, #My, = «,-(l- 

& ib * /-«;/? m h (fr 





6U 


A )u, iLS, 

(iii) (.) + K 

y, = ftn + fty,-, + ft>' r ,-i + 

KlH.'SfM'IIB-ai&ttif ft "J6? 

(iv) &;£ ft »~£fcftif-£, A *Q q , 95? 

18.3 maH 1 ***# 2 ?***ft, .v,- 

ft=,*I(0)c -JgJftKDc 

18.4 (18.37) iiFWiSnS'ffcJaaB -X 

2 -ftr f 2 , ;JSS: uEW 

7,-2 ’ ftr,- 2 ^ .V ,-1 “ ftr, _ | , Ax, - , fO A 7 , - i tit i 

18.5 (gffiagiu, .v / ):i = 0, 1, 2,-lfliBjMi 

y, = ftr, + u, 

*D 

= 7Ar, _ j i •<.., 

5 $+, e(k, : -1)-e( v, i/, -,)~0;/,- iffHf ih] r-i 

xm y wm,i.;ft^o.airi <i;®# i,ikd, #0*®!# j,mki)] s 

HEW-. 

A.y, = y,Aj, , + <S(';v ( -i - ftr,-i) + «, 

^ ( f 1 . y ( = /?y j 5 = — l j ?,= u, + ftu,o [S/j'i 

J.v, ,j /&,_,, #SI; jug. 

18.6 jflJ/0 VOLAT. RAW *«£«»£, fti+TMlttllM: 

pcip - 1.54 + 0.344 pap _ i + 0.074 pap _ 2 
(0.56) (0.042) (0.045) 

+ 0.073 pcip _ j + 0 .031 pap _ j 
(0.042) (.013) 

71 = 544, i? 2 = 0.174, K 2 = 0.168 

500 ffi»WW5J-tb$'fk.ifeS¥*o 

(i) *n£a*3'MBl /w> £*,.§. >«/»_, = 0,jS54,S'MWlikj te fi 

(ii) #nH£l'£ 3 'I'M fill pop it?* ,1H p£.sp_i = 10,I[5£ , I® trlffi T. 'Ik?* {£ 

18.7 ■§■ gM, unem, £ ilk-‘fc = Hxai! unem, 

iatinsKiARO^s, gM msgunem 

^iscs. 


S90 ► 


tgg¥»#a^ - if *g **■*#■ ; 




18.8 mSy ( Sm 


ois 


y. a + 8 _ i +• u. 

u, - pu,. i + e, 

KA,I /, , ) = 0 

/ -i SlitdtrM MM^A. 

(i) iEPIt E( y ( + ] | l t ) = ( 1 - p) a 4- py t + ^ J ( - pb x Zi _ t , r ft?K: ^ di 

y, , - a - dj^- 2 , tA'S; MftMWSfllftA 

(ii) M&fom n (0 si 5), 

(Hi) ‘hW'A&M z 


.v<- °o + py, i + Xi^-i + y 2 z,- 2 i«, 

(iv) X7T-fJffl^AR(l).¥#0ffi^W^SffllTStJ. (iii) 

18.9 4-iy ( lft*->N(i)**k tK« g„ & Av„.,MjgiJir-£SiSJ{S, 
¥ f„ ~ g. + y,,$Jy„- t tf)Mm -%>M SIfift W >7ft'4WM Ay„ 

18.10 *I5#)M WACEPRC.RAW+«$jtJg 0 -SM 11.5 7 gpnce 

tigwage I KEMT gwage fKj 12 t»Se 

(i) ffitf—f- gprice tfgwage «** Jl* DL ««. fH'JS, OLS 

fiHfAti (I8.ii) c (lrp) ££4?? 

(ii) LRP^JJ® 11.5 ¥tf#iJW^*iafrtte. 

(in) m&Mitn-ijm (i8.i6) 

Mfsftft. #ttaaMttt+W IP » LRP (ii) 

Ec 

18.11 HSEINV.RAW tW#li 9 

(0 & 1! + -ft *T - A tt at I'i] & & *a Aloe 

{incpc,)®m-tn£, £**£*■¥»* 5%c 

(ii) M (.) + 

(iii) (i) ft (ii) fS4Mog(/™A)fP \og( price) Zft 

18.12 VOLAT.RAW tMftfl, 

(i) mi pap ®AR(3m®, $fs, wiraA*iat»s, n-imtM# 
(a) ft (o sp^»AR(3)«a'f, imas pcsp to=i'mis*&!&pcsp a 


# 18 M 


*1 w & &/ w m -\ iv 


► 5P/ 




(iii) A: (ii) hunt 3 AJJHiffW »3 Wii'f'flfrfi&ttc 

/*-.</> s /'<';/> MUii£ O A;3 

18.13 tc&Vk&i 18.5 * gfr ft pe s^-g 
(18.32) 'f'fSiM i 2 , ^.tiOLS^g, ^f^r^lWDFtJjllja -f-frffaA SrW 
i£ !£;£:{+ £? S'f'&i&tfJ 5%£jlfS^£i;§: -4.15, 

18.14 INTQRT.RAW rFWSSffic 

(j) fti+T®6d^-S; 

hyb. = a + fthy3, - , *" tf^AAO, + #]Alry3, - | + p x Ahy3, - 2 + e, 

*eg^T£$£a9Mfj'MB, ft 

(ii) 4l7ff§ (18.39) + A<li!i£flIE*S!+, tU2AA>3,.,W 

(4v6, ,-^3,_,)c 

m, faGfliAm-! 

18.15 PHILLIPS.RAW 4>W»«, 4fOD± 1997 *ptt»Jf?: 
»n f ra j*74.9, m/ Til 2.3, 

{.) ffl«M 1997 ^M««ftTf jC 08.48) »£ 08.49) + M&8L 
(18,48) AS (18.49) 

(ii) «««*„,*, 'l'«c*U5«SW<kfto 

(1999 ¥sgjE#rM) ft* *^9rSfiS«l»S»? 

(iii) MA (18.49) Siifi!) unem ms }]4.90 c 

i997 ^w#ca5^.t,w»{iwffitta 0 

#». &mmm®sm- rw? 

(iv) 08.48) f8im+#ia*us unem &mm#mmis.o tksit 

1:. #Jfflff = l.572, ,5 =0.732, A =2 WKcfrg 08.55), u»em l99t = 

on 4,9ff)A?S: (18.48) W-'I'jE#—*? 

18.16 BARIUM.RAW ty&J&ffic 

(0 fflfif 119UcjR« (tfeltJS^1aJS*SWl988 ^ t -Ml2^^W5ffi#l), 

mmnmm® ch*i m p t = e + p ► «,„ 

(ii) m~rmfs lit fcknmp war'D-se. ie& 

-fSOfi<H*c*iMs (i) + 

(iii) o) m (») *4)-+w«ajf#i988 ¥Wi2^^wa«r-^5i 

I'liSl, 12-t®ilig£0 

fuMAEc i&ffliiffil® a, 

(ho £ (it «*«**» -EonJiR^asw^? 

18.17 FERTIL3.RAW ifi&&»Jg, 

CO? k •••• 
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(.) mr 

(ii) *JW«^l979 ¥«ttfiS, fSit gfr W tr2r®Hfie»*S! CtfcStt 

H/rXii, t z %\ s im- -Ta+Htfa r- 'fir. 

(lii) fli (ii) SPfttWSUS, it* 1980-1984 

ity MAE : 

(iv) fiJW«5 1979 fMM', «TA«/r, ii'MIftt 

*a«&fifis Kir, 

&<¥, &#?»&• aw? 

(v) 1980-1984 *f-M g/r : g/r„ tl 95 m m d it & 

gfr,' #,4i MAE„ 'b--/ (iii) SPfl-'f’&tfiW MAE^rfl'-sS.^jai? #j£'S*t« 

— 

(vO ffl«£ 1979 *F-fl!l#ft, flitter WAR(2)«ffl 0 
•£6W? 

(viO fflAR(2)Ua^tb 1980—1984 ^W MAEc S'?"® —JRMai! it 

18.18 4*Uffl CONSL'MP.RAW ^WSfcSo 

(i) 4-.v, 1989 ^W#fifffiffT®W 


.v, -a + fit ■■ py, - ( + k, 

do w 0) 

(hi) ffl (i) it SOM# ft, if^20tH:ffl90#fte<JSm-itfSI'J 

ffiiM MAE, 

(iv) jej t . 1 Auri4>i#s-, mae, 

18.19 $0£%m INTQRT.RAW 

(i) fllfflfi*rSJS44|i (16+^Jt) El^WW^ftjg, ttt+Ar6, iHlAR 

(Dii, (mmmmx, m% &&»o) mmisi6^ 

g. *a Ar6 rmse 0 

(h) & (i) w^w^retiraAiRi^in.® *>>»■,.,-r6 ( .,-*-3,. i8 (ii 

ffi^TSS 1 J U-#*Ml 6 +'$«WRMSE 0 set, 

^ je ^ 3i+# * ® ^ f if ao ? 

(iii) U 16^ 

«w«cig^aj# 3 |c^RMSE 0 -e^ to m (ii) 

(iv) r6 Ar6, if*? 


► 503 


** 18 * Jtf W *$?**>. if *e 





610 Si* -at, mn&uM-- 

, -sift, irrffiffii^is]+i^=t5trtiffiaw®#«^iu 

ft, as&swGfiMfFa+ftiiHiaiw****.. *r««*#««**. 

.#= 


19.1 NlHiftltf fcB 


an£8t*iw®w# 

, S £ A <&KW #*£(*) t& 

#. S¥.#fSi»SBt*Mf rarraKW. 

fti. E*nr®£®]s$t»*L raitt4&&®aA«jffH!jt, $<&3R®{taww 


594 ► 


asm*->#44 • it-Mu jf-* -? i*.- *m re *>e.* 





-m. m&mn, ■*««»*" m«£G, fc*r*£?*aa+« 

#a& 

(Card and Krueger, 1992; and Berts, 1995), 3&JI$-5iir M#!8ft (Levine and 
Zimmerman, 1995), M M. ^t- 4i (Kl !& i$ t5‘ ( Hamennesh and Biddle, 1994; 

Avereri and Korenmar, 1996; Biddle and Hatnerniesh, 1998). iflf M lit nf ilk ff 

rm, &»&*&«: mr®, amml **w***i®m m^n, mm 

lAftl ?? £ ) *?$p (White, 1986; Papke, 1987; Battik, 1991; Netzer, 

1992). mn&lf (Hanushek, 

3986): *Ilj*ntt*lH**fT*. , 

lit & JnfnJSt/tf^Pf“] fcA ^$£i£}lt W1-9 % (Downes and Grecn&tcin. 1996) e ^ 

iamR,±r& 

(iimis&swm*) ztmikz, 

(Peek. 1982). 

sa-stwiii«o mmn. Mr 

i¥f£#*iWJ Hedonic («SL flBJ 4.8) *J 3£ $gg£ jfi W * £ fH DU Jfc g DO 

iVlLu ; , 4-f,h (A'K Eh^Wftat, JSSW 

«JI9) H*«fn*nni6& 

SltiBfcfclitJEft^rtfl&Xe 

£JS0N#itt£- 

-£%&£tom±&mmTig&&$i%ms3LftiSL% e win. --t,& 

<*»#«*> » 

-aims. r-ywEW^^, 

2%i£3l52'fio Journal of Economic Literature (JEL) W — S Sll gt. £Kj $• IS # f£. ,- 

-SfliiUSR-. 'f««4'= JEL a 

ass#* 

(Internet) W 

4n, Econ/ist %] if- £r~fz~fr fifv iT (SI.. iifflfia Econlist, 

Social Science Citation Index fflft ?i z? f ) ^ ft) P" (2 ® JS A W i£ A W # 

##»-y®aw, wiKTAyinjMS-ft^iyMWSc m-, 

pjSi-iAJiw*, ns. 'enjuR&%nk 



Wn£A#.t, 

mttAfMUi-ttW*. ii--R**i*l&J*tt*l64**WA**«. {RJR'l> 
*fi*«rt*M}-A»*8:. »-*®, 

@, *js«i?i&nstt4?«. 

£®#HrE*tW. 

618 fc, 

*^®«ffi3SsK«flfel?A-»lElJg, &-RMft5£*«f£tMI?*{F«U 
^JgRjfcCUX 

S4;§& = 

raigjt, 

-t^ 

*= 

vf?z?#ifmm*tiiibX' a+K»Bi*M*. rr^issw^, «.a 

frW«S*. ##>J#i£, iE4D«{fJ 

4*9# + #SIfi9, 

&jEiTMftS$fto (ttSfWAGEl.RAWW WAGE2.RAWJ £*(•, Sgffl «I 

naiA—tx p}w*-®*s^-^*i3iM«, 

fcA&Ufc&^-^ifcfciSSo £m, 

S6affifi»fl]£#«s®«A«5J-a*Ra= *T~* *0 3 SEWS IE 31 
aa—MJnttEt a® Mia — 

3fc o 

«»***»». 

jtojMrA*ra#»ifc;Jt. MTftttH**: “SiEffiif 
tf^-FJEWfKi^A:” s&® -‘mj^x^^Tm^". atatf'-rn&^R 
a«r-^Jti»fiffl, ^*e»w«o 

til-tt S# “SlE« 
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► 


&&***#&4 


(r*«sM»#ia : «r-t«.« 





19.2 


flrWMfe*. BPffi^S-S, jaw#A i? 

(on¬ 
line search services) , ffljBl Ero«ft.« ffi f —t® U . ® 

«s «■• in^amse ——w 

«s? ft to •£ (nAftAie^# # ^ ^ a «^ 

*b*@s 0 «sn. snm#«»?E's^*3axs^ j Fiii/am»»'fl. m'tfoiz 

M c 

Mft£i«#fclKI&a-&ifc;St+. *WJW*EAa#*l3W*Ri* B *J!KA 
^JFSfaarwitiy, uif® -s: stair, if3&{feAJW0fiT#*iK&ratf 
^-^Bp#fcjs#ffsr* c aisuK-tAffiSffrsg, 

m#r 1 5 : fi''E?SA&5*T?W„ anfc^SHifcifcSWeMSA-MSutt-A£i& 

-^WjtiRaDsaSfc^BTffiffiSKc -©A 


19.3 gfcugtfjilfc 




4-a*^m. ^ewrig 

mo il, #£*£(£#«.£iH 

5Ec *#jiL8i&®£#i«[fiK a>t(siJTP!i, f&^lOTWM-SA 

**p]aww*«ffj^aiiwffifsr-»»«s»JSOsfa, wsn, <tw 

»ft. ifeniwa# 

►597 
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A7 0fttA:£gmfrcin 

(Hiraa, «tM**«**»# -*«iiiw#»{ & 

#. SiffJSSW. 

STMftff, film ffl ft ££??«&'I'AiBfltJfcP (iRAs) 

msm^ma ——^fts^-w# ira«* = #w 

*£**£««, &« r**7Rgg#*tt7Htf 

««&*#/*£ HSImIS, -t-&, £ 5ft £££«»*!! 

-feSteA, Aaaif#tt#n«g«5fM^a.$M * 3 Ft ft « ft 

*o*&fi*aftiu ---#*»*. #& 

si^sraiB^its'efljo 

WAA fflRWRStfe^r 

ft, £A#«'i#«T, 

F«^«f, a-^' 9 iM 5 01 $n, 

nmmmi »w * *.«t * max®®. 

ism^^m USE*, F&S 4 > 

tff ; (#£ 19.4 ¥£g&}iti£c) 

-B.wmTZTmfm&iT&M&mmMtvjF, ft**#*, n&m 

M3^«:fci£3ffl»fdl»#.B, MIE;&£S«£&#ffi*$<nft#-««ai±0r 
timum®*®** ^A®.mm®m*wmmtexi*imm &®—^ti 
**-««*#«, ftS&£«RAtt«$i?y#m-fiftfnMlAfMft^'fir^Afa 

3gw*jl= MSU, Compustat *0 iiE # 1ft Kl ®f ^ 

ft ft (CRSP) *t A e] j£ t r # A ea ft W Uft £- fg ,@, ft] ^ *'i] a Jg f Af. M A: 1H„ 

ftSAWftTu. aa^s, «*\ 3S#*o*l*ia. 5&»£yiJ#SJWE*j?f 

4M«Jllftffl&. fljn. 

fa Ac XT- 1 * 

jRSW^ft^iilSEo -£»ffi*, ftflHta'iftS, aufttwfipsm 
finale ianisigiiMA, ffi*as^ep«!i0f^M#ii»As#^±s 
ftfMHA ft*£#;i£lF].ftMfg* -M%£— 

Me ffSSSfasUSM^S9lft^ft, 

ft, «*M«S§*Eg^ia3ftft«ftft7 = fctt®Km#l#iiiiif*Sfi& 

ft. *AA^Jk37Whc ttXfttfttftftMftftMftftttftftftttftft 

i83Sa^W#ffi*WWftM«ra±^SIe (on-line 

databases) WMS*3S= WHtt«g£iJSA. ft 


IS **#*:*<** 


a, 1 * ± U rn *P -*r t& ; *'. ft 3* .4 






iM, 


*tei* (ASCII) *ft (text file)c 

tft*. *Si****fl=tt*£3l. 

ft-, *NB]ff7<h tgfrfM 

a#-* 

^Mffi'eaca 

«fwa«J6. 

«c 

shitrgijfai *&**&, 

«. t&fjcsm, ft ^ w at ihi g n%%,-■& xs», ftjEWBtiiie 

m A*e-tfc^w„ (jow^s) aMr£«3£ft#M£fffeK 

fttfimt^fgs^; 5 tr&$Bt!$tti+, #K3 j»£j 

Ti: (#RLFERTIL1.RAWJ 
ft#—&3E*i±:&-JHiirs*Mc 

*t^M&&, lEAn«fl]ft i3.5imtta:W, *n&J&fr£¥Wtt1#* 

W 7i*#80«!lf, KM 
nJWiPjm*13^«l*14lE»£fft#^*|IW^rSc ih§^ 

ft, (text editor) 6')®-^ £ £ £fr c (Sttfi 

—W/fife&JgfllStU&JSWtr&o) — SSMS^S# — 
&-&»?«»], .#asrrw$i^fflf5)«*f7— #mM. nft&j&am 

mm — mm, ffl—t- 

*nig-*, *rffi£H*F, miiJRft¥fl!JSlfa!fflfl5*tft 0 sna# 

*#r*«**«*#**wi. aa»T 

-7£*& -&**tr« c *r 




B dp W j #— i£ ii it & t f“J S r 

JtoJRf*#4N*«*«-— ttJsiit, 

(«#>«nr???*f»). ^fflh r-m^msk 

fi&X*X{’\-iSL®Fftmi£, E(Jji'«-ffi-t/|' 

sjyfcfcax**#. 

!.r 

« -«*iSjifflWiS#3l£fl/tJfi»«f* (spreadsheet) fcfflAttftmS, 
tttfift Excel, $-, 

MJS-t#7E. 8ria«t7-K*.omiSL& -S, (*i*tt£iS£ft?2ffHft 

a£*r, £#**#.**£#* 1 ** 11141 .) *n. 

waswa. sp-Aa0_t{jfc//A®tAS«5Aa«Ts uke- 

views estate. IPS T12 •»«• *1 S ft; *J W .& ##r SiS ft® J& W &U m A, 
a5^ii#jl2‘^}E»ffiia^«ittt^5j¥^«#fitiraW^«£-ili^ e it ITS 

±aai 

^kmm mtm^x^xi ^wa\ n 

*raW«lW^aib3*HM3£®: MmfmMM&i&, * 

!*#■»& 


/Fi 


y \ 


as, s^#tt£*s&7ft‘gttrtftc a 

flawsaBtra nrt: »&##*«!, BPttei-g*ffla*n*#w»stii 

#WSfe|5g, t>M*M*iR5'JaSft6<J 

t(rffiSin[ii®T^f5ias«#^wts«A&= &a*5»is»*aff[£ 
jnH#iK»o a5raw*s-j6)«-^^»T-^§-, sn^e-, #“^^tfi, 

ttft&SIfflffft “999" “-l” ttJMmEftftfe&ftttfttttt. MX 

fr*»a£-a?£fc-±-£*-+tt*afis sfiBri6i2#-*3S*(^»s 

cau^h 
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. rf-tf <£.* 7 # ?* 6 : *E f-t 2 tfiS 




tt£i£. w f/f (fi ffl H it, -fjS tl. 

*?-iSW’fi, #/)DX^^Ki^^|^-= 

TSSffif/HBSSXW :££ 

*;c1l=-#X:»o 9&S¥*S#I 

fcUllttft 8B4*ntfe$ttL!&« -£W;fr 

ftittf/$*< tttfi*. (3nx^^^;K) if}# 

fcftS**. 

*AlS. 

snmaa-*¥*«&)(!tiWff[#-99, su^^njiyfa^i-sjfiift. j*#sET«t 
trWttifeSicfiKi^tz *M-8I**. 

«*»** 0 . 632 . as 

&, Sn^MAffiAf-l. S^S^nTfg^-^CnSiJIgii, (£8133S?**A 
w#H:4<$tf«a'#it*iA. -w#wtMM&A, s#sa«, asii«# 

*^!tu 

ff]S*#35*1 £«£$*. 3uJi£«ffi, JS^aT-^lfttilBKWc &$»«!*! 
#x«fe^Ni>o m&muiuntofitem. m.i.s.5^*^*^--*/] m 
T-'Mift&Sfitc *»&*!*-BiO. RW 

Jn#tt7S£J®H1lliSl#*Sflitfc. 

*MtMk*m**ai, ism m 

•j ¥»««, &8f]3*ft«ut*tt£iu 4 &«£ ji 2 

MiAtt (tfc^ift. 1998 J& 98). |s)#, W7£«H£^£*£. WW-t- 

(11 ^ 12 -m &.mm~'\'ftwn®ffi$n u- 12 ^^--t- 

3P jan, feb^h 

SMBTSi*; £'>, 

£35 13#*. tt.»8ESI*Br«l**nflH •« 

$mi£7tf£#fwm£0Ls o £jt±g*H&iBKi&M£, sine 

i£/Nl>, *Sj“££jfUft*| 0 IHflfcKfJffiW 1992-1997 *F#T?W¥*r&?!i 

»£, WttBfeflS-aS &&&K&Z 

lT£5t£tt«3Hff-+ 

«Tfr 1992 ipMiflJfS. 1992 rfj" z ft|£K£ 



1997 M«fti8aiio ajft. mn-mun, *r@r#» 

1992m*PSS**TW t 

fiE^TcSPJiffl^c 


i9.4 


«H4W$f, 

m &mmr&azn, 

inJMfcWifcgifSf tfIJBWft 

M^mm*mz* i 8ki£Wt*mu±.WL& 

&iij£j\ £*-££***, H^oLsfli^sttfflftraw^rac sas, 

£-5^® OLS -fflJPtottJR'J' —ftidctf 

N J*^j lei !tf + ift Jf ?<J X fl* 15E IE c 

#Mols, OLS»£«l& 

fSSfrWSfic JnWatI#ttttifcilW. 3&-4'fleJ6. 

i%%®'pm$5®07zxta*. *Mi*£ita+A. Mm&z&ms. -m 
. fifeasi^®— mmtMinmw. \s ****&&» 
—jI?irgX*#Jfe»o mn, & 19,3iRAMfUf t, HtftttfltS 
WApI®»«4f WlCEiillEliMffiT IRAS<J C ffciSJ2«flg»TiEiJHKffll 

j»£Wrt£S*—&stj&. —**r*wra*. 

£&£&MS&S«Bt«, ££$fi 

xxt#%%tnm? (4it*g^^E^+, * 

£#*«? {Zffi-fi (£«t) mtvm&m. If 

(am 7 » D ) 

££8 5'}', ®1f]«iBaTSPl5j)B*S-r°J®lB£feo 

Itia^ffJ£m 10 5, % ji $#g 12 smswaw. ttfl-ffolffaiWfiE 

m. £7?/a$#iS*15H*? Jn*-ffc#&§b£—tfcjSrift, 

—>«£»&}§»*? 

^ • *r #/****?£: atr-t^c* 




0 S 7 fSS, 


625 


JuBffUfiJfflOLS, ii 

3 #«s& 5 *4>vmii»«s^= *T£a«i 

»rt£l«]ffi. (« 15 *K (* 15 *) 

(mi6$) c 

(sensitivity analysis) -, 

Jgffi'tX aaf»tf»£ 2 «ttttfeT»a:«» wsn, 

32#ffl--'Ml*MttflI 

*ft, 

—ttifm, £#**, wti-i^ 
^l£;WA^Af#£—#(&££ 

*******«*? JdM, ft*ro7#7ft£Bfttt£3£**&ttft 

ftTi+itA 

^?ii»sw«ffl^«f]jidiTH^»tf-ftg^f5]jB 0 fKtefte&a 

SfiaiMfi, #A£7fcflfflaWA 

aMsH^iitrA# 

*a«j 

*SJW***}, + «*fc*Mritf|B| 

ki'bi+^s«#®#w{S2:t, /BBmatsfttf 

fffirw«T«5ji«aH$*wftiuaF*H$^«yiP# 0 Esnan** 13 # 

3*riiitfx#¥w*aift«w, mrtfrm, aw -«■*?»»#. # 

flinJWfjfflws«:iat$a*Mi^Rrst»ra*e9*«c (^w^teftns. 

>) t£% 15**. *ff]ift«7X*$t:ft*SnM%-^ 

vm-mm&M&Zc fp*-*ttjsw, m&Rui 

«tfiafn8isaeiy4>ww-^nii6j6a«Wo 

SitsB- sksutsL tummmxiBmi +*«»*#&, sp^fta^A 


m iv * 


— ^ « tt *B B W .# 


► dOi 



masxc *w»tt 

ti jim, ^rux-nw^-f-m, -a, £R±$r 

fiMip.mmicAni-frim "Mir 

m &. &«*$ (data nming) «&««# + iH W 

J6l£ 0 

« f^#, si^s rmmm&ftmm&Mm--- / i-ft*#%immmmr7 

&££!»«*#*£ HIIWH***, *»£. 
satiNaa. «fi«fflTft#»tt#e 

is;®, 

tfimmc mm>pnn»i ffi^sKfa^sifife-etUo -m 

ttM*. <#*-+* l»«fi*#. £«{*86* 

ft. •**#*»*», SSfittlA m 

iraMW^o L r #a0mSWSt*»i (Draper and Smith, 1981) £#WA®,] 

»*. m£#**ttM<f'iiu«(u*# /» 

Fait*. #At!itt£&, S£ls]£n£te0f:8Aft&#8*R««fflitt0r 
*5ifo\ •ftASP&Mftffl'K - > McW > MB*$tt3t«fnW 
±5?*i£0rft, hkWitkfc&mtm&£ 

is Mi:. 

Ittc (Learner, 1983) 

i=y—I'M-gftSt*. «©&«£&'!'■& 

fflo 


19.5 


gffl«-*fiSf^rr*^-sr^s:S4f£iffaf^titiJittw. wanmate 
*75ffl^-a- 0 Sift, ^ihftS^F^feW 

S«. iUrgM-C'; 


*ifc; «' ft M .* 




Mii&m?. tt-»»7*?-isi$«i*iSMrt?F 5 sa 

ui. ais-w.'jiB#w>j i JT-te.. 


51 s 

•Jl 3W£WftW#*ei*###£S®tt = 
^^wisPsxfpLi^^JSiyiiii^WT.^iijK^ffBkao dE$n«ma 19.2 
if'i'itffeaw, isttaKwxiWWMaisstft-^asms^c) ** -«iw 

fee 3S0»*ifc, + 

i^X. *ffla--iafi«l3T-J#»i*fi«F^r 

-IBffl. 3Rffl/7 (ttirift) -g^R«4ir»«Tfl. # 

«afc*«»ww**aa;-Ti*MW#. sa-^,±, 

wrawmai, **i«ir*¥iwr. 

A®#5FFfcA££:ft^l 

K^Sfe^rfec 0JiD, ffi •^30 2ittW1 t $TS^ft#7lO^/.l'BtMTSS, * 
IMAjntt? 1/2 


x*S 


(U'ilife) mm 


SS-IVS, £nmft]F.att& 

*«#£*«>*, 

« t *?##A*EI&M-^*-feft. HS3EIMS 

l*»ai:»#M*ftft*fl:W0«« S#*-SKlffl4bST. '£**#•«« 

amrsw^s^fh •^•ss?aife* 6 as 

#UlttMlil&«—f'&Sa wsn. 

(AFDC)" W^^JL*ftR*aWa«fla^«D AFDC tg« ASIA, ffi 

^^rf.piBd-ft?[fc»Mi5ttflilDSfl!ifif!l3E*S#o a^raff—t^>rr«3M 

saA^a, 

A (fe® AFDCfnd-HSfikls^IilftA), Ifiisgft 

ST 79 9 IW3f* 





i**Kia»*tt-***. t- AFDC#-^*** C5TS) i'liiJ# 

^ AFDCtfJ^&AtB^Jc *3 AFDCSO 




^wsps^s^, 'immt. -epiwffiHi^sasgs, 

Sfih^^lSitSD OLSen^ftfi^-S-iSWNSc 

*f -tssw—tttit^feWKsna^sa-iy^ffiiho -^ssfta 
t-+a#** (ra££te2£#BjiB]ff?'j£«) e wso, imtfc&^di 

cclGPA = /3„ + /?[ al;ohal + jjihsGPA + p :< SAT + fi 4 female + u (19.1) 
fctAi£-^A^«^W*#£c fr&coiGPA 

±a* M « n (-), i^as-'Hiii, riti^fcfAif-A-So smair^iB & 

mu, a^s-ftMit &mu* 

it^in= sa-i?*. ^5a«raffi&»a*»JS2iSo s^js#. ahm- 

»tfifc&iJiBiJ#JI* : i?'K 

a?r$o 


thefts, — ji<\ + /9j untvi l + ^ 2 unem i - i + jSjCars^ 

+ /?4 convrate, + & convrate t - i + u, (19-2) 

5t*> / (4St«f + , 

¥fm«l$®f3£3P$W?ffG'«iG). 

£&0JJ r-'f-i?e/l'NfM£/H, &*£& 

f»*T^a»&OLS, fH*, fcfctfift£ltf|g]#?!I#g+. 
GLSfcatffJfJdffi^ttiE (JS.*12*)o MS, 

S^MEMo iAifSP “-I* OLS^ST fiWtfJiSS&ft ^MSL&h # 

SS^jISWc 

mta, & i9.nr*«sji£«iB*.!!S* 
ttm-, + SS®a.-?.itTi5) 

SAr#*±- AS^*Sti^i!ktbM±- 5*3-5*li|ifi5A*ttfll±i££;&M> 

^ • it, wr-tM* 




m®, , a (^asaa 

tfc), JnHjS#«#^jC?a^«ttWKM, ® 6.2 =p+iti£a«!«!i!'ia3C0c 
4>ip^*g^ffl» mA£i£ftSfci+to 

ajrafcAtattfcaatfffJttW. *«*«. 

«**(»*«. i'ifiJif5i«#siMfflJrtjf^«, waft**#.-* 

to, 

ifi-tg^a^r^ + ffiffitoa^ftiaMnsgsei-to^Tcto. 

@jtt, -nawtai 

log (div/pop) = ft, 4 ft mlb 4 ^ 2 perC.aih 

+ fclogUndpop) 4 £ ft Bft (19.3) 

jtt. $ssn* i 5 

/xrGitft AAn+^±*^toAA$ (Witt-e^A 34.6 10*7-34.6%). J± 
m div/m m 

log(. div) ~ 7,1 + 7, wi/6 4 YiperCath + / 3 log( im ) 

4 y t hg(pof>) + j£fe 0 $ ( 19 . 4 ) 

filtAn. AiimGAHA teAfflK(tfeffi^a*A'$, 2S«'n*ftto## 
y,»*W100^M, Ki&aiT*l6$rff&Ki#o #A« (19.3) 'K 
ft, H*7-£'.M*a*6U-f div/pop M'gftttmw , SS55S^i^Aur# 
, efp-feBfc$ n iogc«<»w//!»/>) = logUiw) - log 

( pop) ffl log( inc/ pop) = log( in: ) - log( pop) , JtffJADlffiS (19.3 ) $lM A 

log(tftt') “ ft fl 4 ,3, mlb + ft 2 pen cat h + ft,log( inc) 

4 (l-/? 3 )log(^/») 4 #ftS^ 

-eiAHJA 09.3) ga y 4 = (1-/30 8. 7, = ft 0=0. 1, Z. 3) Ufa* 
(19.4) Gift til, i£ (19.4) *8S + ;6ffilog(pt»/>)tt.»«fl'tt 

(SfftttllDAiUst (19.3)o i2ffif#&&£-1'AD (£*) 

5Pm^fjM--t-Sfti2tofiitAii. M8U—*MM'“ftffiSSMfcW 
dasftdj##.: am#ffl2SLs. (sK^to 

AgfttM iv^»toW»tta^if^tovfvfeo jEtoSHnais isic + ffisua 

to, -A$M®l£#~'i'Sfto !V*5MA^(4e tfifc, 



itAia, a-as 

(19.1) '!', iv, 

• »»****««• «>igpa —«[$'£*!«;/ 

€ (19.1) »?&■&-m + *tf t «/GJ>A a 

fDRff 2 riSSJffiil alcohol dorm , hsGPA, HAT ffl female &5 [h| jH . 5^ Lit! 
HU dorm % alcohol faliWyi., (AL35 15 #Wt£8 = ) 

£*!]fli8*J»Sm. MR 

a, l3#Jfe, &+R«fc»-H**r, 3$ h, - 

#M ; -eifrfH r-^pf* OLStfri+ft^MAfe, a#, JinfcMMMfcS 

fix ® *t 1982 *f-> 1987 ^*11992 ^, l£fg 


log( rnatiuf,) — /3„ + 5, t/87, + <5>c/92, + /?j tax,, + ••• * u r + «„ 

5* + . c/87, #nc/92, *¥je»fis t a .c„*lWM:i&Bi®, M&ig (ffiW4Hfc® 

M lAX.A^AfriiBifl (irai^f S?$ 0 *, s 

j.5$fc) = 


ffl-f&RS-, 

-£= 

£#**MAl MttM (^raJTff*iSfI), 3ttJl£$fi*i*, i*tnKj® 







«j a#, mz®matimvimft r$4>***u amrair a ««**«. 

Aft) WffiJEo iinS^Jffl-tJSfi-IRifli^-t^yJtt**, -&«£*« 
Y^W^AYMMrfmig^jL (A. «rb'^h 


m 


m 


-1T + Wfcffl*a»fA-iK 

#ub, hit </*««//) 

log( wage) - ft + ft p?rcoll + « 

ASS. 'E#Ae®IKte*i?£itXAi /W/lflAW -^KffeRJlf, {§£, - 

aftstjwsstto 

Sn*tt{Xfti+T/LAA-g, #* 

YAMiM&liSft Jtffe&fffl. in&iH#j R-Yir, ffe^rii(^fU* 0 
ftSSW^tt^iti&^S^SWlWffXKAJg. 

't'fnaM-±s3F^? wm- 

-'My a ofc^-ijt, w*ji»^swa, oLssSft^iifiW), 

♦#m. twins. k'bftmfttMttM&mtmitt, wzszmx 

gSF^»ltTf1fe±.MS*fee $B^-Y * Sttf-SMB*, 8tE&#flHg, SS 

irriite-^^s+^ftitfi. fea^iyiiw-swsw^, wm& 

m&13W&&&»£MTSt.1tiM-f i o Win. 

Y. <3<'STWSS : tJ te ^.*«$fl09«*T^ai^«; 

mm r^wr-yas^a **#*£*.** 
m “ft-fT jEjn?*ff]¥5fc&ai», m 

£L-mmmma.t£s.ii6*&&%.m-Lfto P'k&mm-mgAgm ft&st 

-Su :&5£i£*02ftf3-«TWail Rft£*iff8 0 

fiHift^^lfflTS'AWttYlsl-Sn 01A fu 2SLS, jfcafliijJTflftj 


* 19 * - -f- 0. a j * b *s a m 


► 609 




«« ^fS-a -01 ,s -SPAM&StffM* 

tfrSim, Sn*OLS^if}T-^J[36ffiaWgf*, IP 

£ i-fe 

i»#*tt«**»**o vmm% 

»«P# 6 


BPS* (i), (2), 

(3) $c$ e ^WHfDS®sS:4iES:SiSo SJft, fflft# WtffeiafT* 
?l, Sfl White (1980) = *45A69sfc3l 

^ar-sw? 0 

•‘ti-mm^mm" -T+siA-^-ga}, mmmmmtt 

$ft: asttfp-^^#^±s69i$* 0 ims^sura^sc-a^*. # 

GPA = /3 0 + /?; alcohol + xS + u 
log( wage) = A + /?, + *6 + « 

id^*«J6^flbn'hB#a£SW#^ 0 £&-,#;_h, 

«; #«*&, &««** 

ftff'i'ttA&tl#F£4 J , 4j?5TWS»li*ir + fefiTiBS*So 


* 1 

salary i 990 ^ B5 ¥ $ A (■SJSitte) C=P*7Cj 

1990 ¥£-111111® (W7r#7C) 

1988-1990 (S#») 

1988-1990 
1988-1990 


sales 
roe 
pc sat 
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be roe 







mdust 


JinuilCf? 

Sil# o 

con* prod 


util 

»*£a>fJ#dk±dkM*/ i, ^iI*o 

Croli'n 

CE0W-¥» 




401K.RA-W, 

wkttm&mft&'zmiLtnT-. 


* 2 


ffiHSEit* 



®* 


#74* 

&'MS 

AA(S 

/>ra 

0.869 

0.167 

0.023 

1 

mrate 

0.746 

0.844 

0.011 

5 

em plov 

4 621.01 

16 299.64 

53 

443 040 

age 

13.14 

9.63 

4 

76 

sole 

0.415 

0.493 

0 

1 

»«!*» = . 

3 784 





mast, Sp^fflire^fSitg*, 

log( salary) = 2.45 + 0.2361og( sales) + 0.008 roe + 0A)b\.ceoten 
(0.93) (0.115) (0.003) (0.028) 

n =204, R 2 = 0.351 

MSH: /?,-= 0, 

MS#£*««£***W. 
ess tmtm (Su*s») 

(Min, -* i £S^ 596teM*7jc 

iiiWSTc 

ft##JSW—'HM=*#ftTFo 


k611 


n 19 Jit 







635 


#3 01.$## 

a si 


»? r<v )V 

0. 156 

0.239 

0.218 


(0.012) 

(0.042) 

(0.342) 

i 

w rate' 

— 

-0.087 

-0.096 



(0.043) 

(0.073) 

tag t™'/ 1 ) 

•0.112 

- 0.112 

0.098 


(0.014) 

(0.014) 

(0.111) 

log {emp}- 

0.005 7 

0.005 7 

0.005 2 


(0.000 9) 

(0.000 9) 

(0.000 7) 

age 

0.006 0 

0.005 9 

0.005 0 


(0.001 0) 

(0.001 0) 

(0.002 1) 

age 2 

-0.000 07 

-0.000 07 

-0.000 06 


(0.000 02) 

(0.000 02) 

(0.000 02) 

tlw 

-0.000 1 

0.000 $ 

0.000 6 


(0.005 8) 

(0.005 8) 

(0.006 1) 

constant 

1.213 

0.198 

0.085 


(0.051) 

(0.052) 

(0.041) 

(“itaJKSS 

S 

s 

M 

$*{ 

3 784 

3 784 

3 784 

K-Ttf 

0.143 

0.152 

0.152 




/K foMi&mmMiS'Tmmftmft* 7Mstii*gfflit$n 

1.051^- 007 ## 3.524e + 006 (fy «[ ? jft § ,4i 3ft. M ii& * fit * JUS <£ ft 

9* tt£fc$m*6*+^i£W3|i8i*r 

sta«*ai*M. #i£s®Kt!)/hf?.*ew{isto #j*n, #*#0900 

0.548 2i0 59, »It/>!£ ^ £ i£ £ *#£&#.& 0.548 

##£$£0.55 o 

itA+.+,ai ; K^Sf*+jas#w= 
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► /Jx £ 


ftii -*'K fliffmifrT -'b£j*W&»®F£W*ff, 
ftfrWifltWgiXe ^fiSPSiiJffl'OfllKAK* 

±s. 




BmW 

ra±t««5i 

Wi:«#JK# 


&##?£ 
s:^s«f§ 
xx (ascii) srff 
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s!c**g 

X'm»^rrwmaiw-^s»«^o 

*, sws*»^«js«* 5 «fn*fT5 

we i. *ia^-^s^i«A*iaj«:^ 0 f^a«^«A#awn 5 i@ e 49*1. 

XfVtf*# CPA MBifi&'SWtf? ft?BIWtfffi* GPA . A# GPA. ACT 
Jjfrf SAT #«* 

•'MBS GPA M 

as, SJittto—'J'HtMXftflifriJtf GPA (Sn*WW@)v 

-^£S£&MrajBlXfmffl3£#J£rt£«h 'ElS'^MX^ GPA w 

A'"'>ista0SffiA. gpa 

E^W^feSaSSii't-^JH^^MJRW GPA, Efi#i!J*ifiS 

65 gpa, A£, *i n . gpa 


>y * - ^4?4£ iff g # X *B 
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2. 

3 . -wa 

R^Wrif^wfe^anr^rtiWc [vj>3in%m(\ft& (Kieck 

and Patterson, 1993) yjffl- ftefllF 1 ] ffl T do Sfe #[ fOlFKS: SI frtPTjttr , 1M 

miM IV 

nr^'ffle S4\ 

4. f&fU$ jSiflf (Low and McPhctcrs, 1983) fJIfTl??^, WM?t 

$.&£, £*rEiflF 

MW4Heflirf*i£K*»#miff, 91 ®***^HJitiiij#UTttig« 

n : s# 

a*P¥f« ?#'>'¥&)*.#’*«%? #>m 

B, ^'B’^fC/rSiiaS (Levine, Trainor and Zimmerman, 1996) 

££Wlutt£1&%%M#iH' MflklMg, »pT 

6. S-IMg (McCarthy, 1994) 

( HA 14- TRAFFIC'1. RAW. ) 

( Mullahy arid Sindclar, 1994) FJ ffl -% FN W S'# FU 14 

7. (Hunter and Walker, 

1996) #infc3«7.i6#ii7.9+#jfflTf6fntt»®e 

8. KJkis^JwWaftS^®' 1 '}? (Konnman and Neu- 

mark, 1991) SgSf^3tr&£3E7 B JSJ§±ffl*»l5&£@ c SR 

Jkssd^—WP NBA®#5^, - % 

f6*WK«= -t-AftW^S (infift^flWi*) Wisfbft, ft AS ft 5 3* II 

Ac ftfflW.itid*. ^AifiiFJf^^^SRtgAi-tfctfift, 

Witt, + , ^fJELUiiiA 

e2i^.?!]-. 

9. IsISMfi; 

flS*W-i:A^ii¥E^W«ffi^ (KiteIf 

(Mullahy and Fortney. 1990) ^JFH^h A—&WSfig i¥0> 7i* - ffl®!, 

Kf!&£*. MJDXAWT-lSHlW*^, ft^TA«5?*»ttfff 
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mm ubrnmizz) 

tM, *&M«T.**«#/H«ftWiro*RI, HftfflfcAttMT.Ktl: 

«#®J&i l Kjft«£Xg?A s II. ■i'HlZtottlftXtkli 

$, (Neutrark ang Wascher, 1995) ifljfflffl &5££?lJ#( &' ttif 

r««Xjt*f¥eiAIMk*tt*S#l. A#*tti&#!. 

-aas^K -a«a*«afsf#., wxi.t 

ttifK)te^f4'-AS:Wt#5dTWS^r»]gJffi. M*Sff l )*fe 

H*-0!!iii$J&i[jcAsJi#9?l£*- W^cWc 

MF.AP93.RAW %<&W "T|g3r£**J*£S?<J«iB, 

^t$iJ?fisjM-%3Pf^±ssE»sa (snf-±s>e-ajaa!^#aii r-n# 

^"IW^^tfi^i^SEWA'SFi^WSWR^o ^J$n, SfiaTtA^i 
B, sfcfriR^I’&W -A^feAftj^E 

4-e, ^^ffiffjajEPis±«A f, 

47nmff-¥aWftiHl*2E8tB *-3# 

#&SifiE, *5»rl£ (Hoxby, 1994) Ipjffl T X (W^Tfe , H3 ft « 

WAUfcfi9Jft;fcfc£¥tt&0WX£. r 

(Rouse, 1998) ifft—' t' A |5] fKlI'fJ® : (Milwau¬ 
kee) fl6#A&*tc¥ttW1*£®f I rtfcftf&AgSiR^£;£S!5C 

ft, mm 

tt&A« : £M»IS4§», Stflr<*-£#*#** fcJS#@*nK*|5I«. 14 

£ffc (Cochrane. 199?) T 5Ff ff ifi M 3ife iPStfegT* W « 

Io 

13. ##j$ATfr®7W$MW? i*-^rr##^4^I5^tfrf3Si 

iSSaWkSttf-, JA»^H*f«£4-;gc 

$. *AS®Sf5f1ffisS6mW-^& ; 5»5fffrfhiF? 

14. ^nrCifegftftTria56tt«fWTS«Jii5^3S D £#4®# 

^? *S*PNTSPRD.RAW-SffiTA^H73l«H:lfKl^&c 
xfi«i e epr-g-^^Sfi«a*7? -Fg. 

(&&&£!) 


nr i9 * 


^ «s *fr & e j»9 


►<575 




15. 0£ iff. 

fO AM FAB] (Sflf-WWiS)? SS^^fOJISTrfl (McCormick and Tinsley. 
1987) r-H&-fc*«MSaW*ttttA**4» SAT*HK»M, 

*feiAA. 

mi&mmmimzsm — m —whm> 

MSS*#ft* 

ATHLETl. RAW ffl ATHLET2. RAW % njr Afll nj®*lr &5M / M'StB#l „ 

16. i|t* -t»r1ia#SI5&#*:fcra*M*** (ttAi£.*«« FBI M 

it- &#SP -*M:W--&M?EJf!lfl 1 &**{&£ 1990 *# 1985 *, f*TiJ« 

ttii' 


mrdrte 90 — jS 0 + /3, mrdrte ss + /J 2 executions + -ft ft, 2 "If 

«■««*«» m*s„ ff#itt*4wxttBx*&tift*', 

a * tfe pj W ft- * 4U ¥ M U J|- H If, ^ M * £ £ * ft 

(Cloninger, 1991) & iU 7 » Hi U5»# M0f®IS ft ft , 

saa#w 

A. ) *®t^ , i£T+aWW + W^'IE3P“?? 4piStfK&5JEP^*ifti^? Hitt, 
M = 

1980 *10 1990 *) M 

£ (Clark. 1984) £ * 7-** *X#ft « $ &0 MiAA A wj MM #£ 
&3-#MS«itfWWCompiJMsffS#. Mill, fll °T W 0f SffeS * 

18. ftJ*M-&. m *-»»»», ^#50*nTSBWiS-, fJ/HRE -» 

BA? «££. JaittSSKMESI-$lHHS3jf&*#-£Sb + SWJ8fi*tt 
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nmn- &#} 5Sis^W4ii?.^*s^ieaMc 

20. W^WS^nfl^asfKjmK? 

. JE Biomstrom. Lip'cy, and Zcjan (1096) ; A f)J )TI - - A fS ^'ft Jfe i"t 

&7t, f^lil^k'U'l>fl^tMI?& ! JSM®!ffi, m\m- 

&j fll B 5 8ft M (1> Long and Summers. 1991) • flA $ S S Jf If 1*1 

(Friedman and K tinner. 1992) A SC -ft 1$ S . 5'A 4 20 tit ?c! 80 *f- ft, 

*iks«*i z pi 

(vmmm *, mxl& 

mmxi&ZK, :A:flU:SUfc*i»fc*, tumfllftfl* (Shughart and ToIIi- 
son, 1984) ffl3SS*StfF*l*¥fKlfk#fit (W*t») fll 

#£&*»# RtfmiaT'e »-»$ 

ft $ $ i n% ? £ [h] ft ff 'Ik m *J fcR A nl J ? iJ £ *] t± ftgr4tt M M 

/JA$ (Holztr. 1991) Jl'$ T “'4; l’ D J•'F tfr® fl§ i£ (spatial mismatch hypothe¬ 
sis)' A#QS Aftik^.hft i ^ j£ (Korenman and 

Neumark, 1992) W £ f ^ $ *f 43 * A & ft * Bfl , ffif # 9? fH »r # ft ft! 
(Hersch and Stratton, 1997) IS. ftAtfl AI.RK)® “I s !c 

23. >14*#A'^IMk¥. ftCT.£ffl®ifiTf4'^tt^ftHjKftfltfm* 

tit (Solon, 1985) jpl/fl T 
It El ft )£i $5 SI. M + St(C asrillo-Freeman and Free¬ 
man, 1992) f>JfflTi&£8g^-ft*Sig, A ft i! fflffiftA>Hftft| h]#A^ 

“ft, 

24. ft*TpWgiti±ttitJEl4s63iff|RIH 5 ?!l*S!r £S?TteWi^ftM»i 
(Cloninger and Sartorias. 1979) &&■-&$,. #2& —#*rftf?n. lAftA ftif 

thiKisKajiSt^t-affistt#—ssrwsffiii'j#—mw, h£**g<j 

£ fl -f f‘o] I? ?>J * H, fWf3'0 if i* H ft M @ « 

(Grogger, 1990) fflMS 0 & AS ft ftHfcftil'fliffJ W*« 

25. %ffiftftffl#j te ±.&£? fc ;/j»£iUi?#X5«H:*T#-j*;*K ft'M 

Ho (*#**£**«»--*#) 

*? ***tt*ia*»rfc§&*i±r;&? &&«»¥? 

26. « S [*1 S& oft frffift.-fr'R'ft$r:£7 CEOSALI. RAW ffl 

CEOSAI-2. RAW £W AitSMW olASi#$n(I M W«tWfs E 

* 19* — f't£-»9l Hto*M ^617 




WXrttM&M (Rose and Shepard, 1997) CEOjKJSHW - 

27 . #h»j 

(Hines, 1996) 

28. ««Hxg*&¥iSHK? a^^ui *3 aw***? 

**a*flr*M? 3 *» 8 sm*«*? tun. #jh.*hm# (Levin, 1994) » 

#JS#iVOTEl.RAW« V0TE2.RAW C (Fair, 1996) 


«T?J^rA{n*&fcWfP#®lffl, 'b'^fngffe 

American Economic Review 
American Journal of Agricultural Economics 
American Political Science Review 
Applied Economics 

Brookings Papers on Economic Activity 
Canadian Journal of Economics 
Demogra pky 

tihl Economic Inquiry 

Economica 
Economics Letters 
Empirical Economics 
Federal Reserve Bulletin 
International Economic Review 
Journal of Applied Econometrics 
Journal of Business and Economic Statistics 
Journal of Development Economics 
Journal of Economic Education 
Journal of Empirical Finance 

Journal of Environmental Economics and Management 

Journal of Finance 

Journal of Health Economics 

Journal of Human Resources 

Journal of Industrial Economics 

Journal of International Economics 

j 6 k . . . 

010 W &6**4*i*2 i • H : *%rt*«.* 






journal of Labor Economics 

Journal of Political Econo?ny 

Journal of Public Economics 

Journal of Monetary Economics 

Journal of Money , Credit > and Banking 

Journal of Quantitative Criminology 

Journal of Urban Economics 

National Bureau of Economic Research Working Paper Series 

National Tax Journal 

Public Finance Quarterly 

Quarterly Journal oj Economics 

Regional Science & Urban Economics 

Review of Economic Studies 

Review of Economics and Statistics 




i£JiS , §•&_§. # 7 WSiCtS % 28. Mi U Economic Report nf the Presi¬ 
dent, the Statistical Abstract of the United States IS. & County and City Data 
Book, ffcinSE&USe International 

Financial Statistics ? ##$?*. fit Business Week fO J. S. News 

and World Report , -WSD CEO Hi Jtft, 

Resources for E- 

conomists on the Internet, Tc* il S ® fi ffi tt &9 Biil Goffe M tT 61) => ifetfc 


http; //econwpa-wusd. edu/EconFAQ/EconFAQ. html. 

ft, 

7‘EinWftfte «tst* 

nttp: //www. econ-rfatalinks. org. 

Journal of Applied Econometrics Journal of Business and Eco¬ 
nomics Statistics + 


IBIS'* — t- jS2 «• JS B tri X Jt 
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ainztn. smz 

tt«T. att»SSsW-ffi^fiWT ttflMnd£*1S«P0f^s:ai@tti|-*&8f 
*##? + #» 3 -Atfii. 

iT£A^. £MA^ft]3mddA 

S. m»**ttW?lciSS*i-uS)t=ffr#as«fKji4Sc fr@r£*8fi<J (?!*«& 

{Mff. (St. Louis) fftSHt. *DST##»1§o National Bu¬ 
reau of Economic Research &t) rCAffl^ AM FJfffl f&tSCiSJU'Td S tfi » SS 

rfn'S^amnJWjijiWtfRlffiSiJo ^3 

aiS“TAiia Department of Census AftN# i'J, (niif-GRItt}?WSft&l&%kM 
2^0 7 £jl ff! £Kl ^ a fli ftJ l¥j Cen.viis <»/ Manufacturing , ftl ^ “h &E Eft 4n "PJ 
fft f*>ws«.v «/ r/ie- Population.*) &\ $D Df/wr/wifwr 


620 


► 




i f * »i «r # i-i j *r. t\ . “ 





A 



w&nrm^mmMvt , #* >j r ttwv 


A. 1 




_E 3 _ 

M 


.& ft! lift? (summation operator) JlJfj t# --f-^ 

f = i,-,»! n ,w*«4rjitffia; 

XU, ^ *i + -f; + ••• + -r„ (A. 1) 

i I 


►«/ 






ft JR SUM. 1 

stfr-sufRc. # 


(A.2) 


&B SUM.2 

rtti tttu. n 
X a, = cS-'.-, 

/«i <1 

SUM.3 

£nJfl i (.r, , y,):; ~ 1 ,2 , ••• . n \ 


&n 


(A.3) 


, #Ra sura. 


X («-r, + Ay,) = a E r , + ^ X>'- 


(A.4) 


1,2,-,*l * n y,^(), mt* 

9 

E-a 

E.v, 

i j 

x,/y 1 + ^ 2 /y 2 .^(.c, + x 2 )/(.y, +y 2 ) 9 % 

fa*. E.r?^ (E.i-,) : , 


ffl. & n = 2 + xf + J-2 ^ (x-, + 

X 2 ) : ~ -t] + 2 j-|X 2 + x\ o 

&SL »** U,:« = l.-.«« , X , «*£b-ECIW 


x,ji*-$t ($nsew¥^) 






a^gtittfSirrs i, 

ir$fc. rassfnsi x ft® 

+ d,^x,-x (SI “<T 3i;js*Hi9fiM*£) s 

2>, = E^x,-j) = E j ,- E.? 


r* l *M 


■ I IS] 


= 2 ,r j “ h * ~ nr "■• >u* = 0 


622 ► 








V)(.r, - x) =- 0 (A.6) 

/ - l 

»=5ao- 1 = 6,a 2 = i, 

x 3 - - 2, x. - 0 fn x 5 = 5 , W'Ax-2, 14, - 1, 

-4. - 2 , 3 ;. sssmiiff, jEinir®A.6mm, 

'-tsnw¥£;S. n&y-irmnfr.itiv-ji-mm&ryiTMn 



2 (xv - x)(y, - y) = - y) 

I • 1 ,s I 

(A.8) 

= 2 A, - ■*')>, = X - r A, - n(x • ,y) 

r s | r l 

aMfi(A.7)w-t#r[(«A.7)t,)tM i**r> t « u, ]« 

*1 * *«<*,.+ A* X, *$ 

S.*n* » + 

#t -4,8,2.0,21, -10.181,4>{itttt*2(IS>*7 ^:/hJR^M^l!lJ|| -10, 
4,0.2,8,18,21!)„ 5n*®fn?Efiff?^J«:£{l21 atftW 21B-BP 42,+ftgJ 
2.5 $fj 8,^-^/|NW$ftlo -te«! 

fflfe -aW.»*{4,l2.2,6i(Kl4‘fiC«9tJi(4-6)/2 = 5 0 

w* K623 




SiO y ~- P o + j3\.r (A.9) 

£fc& y M£S1$®K, im p 9 fP £, (Hf3R), 

ft *#*, 

-'NSsttaa«j£.scitfc£ j f, >■ »a$a«i^,fS: 

Ay = ftir (A. 10) 

^+,A*7K“&'W-. &*}%&., j *ty«j&l*StfiJfc-'MH s ft M#-«„ 


fflA.l ftgtift&SttjSfi 

housing = 164 Ki .27 income (A. 11) 

9pA ,#Jt^D l 27 f-■S-4-Tf £,*>*.£ & <&Alf *> 200 

£.4titf>(0.27)200 = 54 ® A. 1 MMt 7 it -f- S> & # 3 

#SjS (A.11), 264 

#. , 2 ***• 

** e 

(A.11) t, (MPC) £0.27. 

'£*8-f£*&> , #**ft (APC), 

housing _ 164_ + 2 -j 

income income 

APC MPC£,'ISSt4'4fcAtti»MPC, 


y ‘•jWI'-M.r, fll ,r 2 
.y = ft + ft.r, + /3 2 t 2 < A. 12) 

a'f-SftttEMH&tt, «*«««, (6P x, = o fn 

x z =oWyWJRfi>, #j. ft m &»£&##$«)£*,, (a. 12 ), at 

J, *a x 2 WScEffi, y WSc«(t 

Ay = j£#i Aj: 3 + ftA_r 2 
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it- ma s :*■?■ >a . «i ft »«.,*. 


(A.53) 





1 A.l housing = 164 + 0.27 income BB $ 

MS, &A.r,=0, M-ti 

A y ~ ftA.r, Jli^A.r 2 = 0 

Mjtt ft -r, 

ft = f- v ,jq* Aj 2 - o 

.A.r, 

j a mzft-i y&w&m*, «$, flfwnue /?, *j y 

£tfj §P 0|ij (partial effect)» S-f^SPJEfc^ (sJU^ft) 

Jf-ffeHlRIII-EftS:, 0f W'tf !K ® ife ^ 4f “ Jt GL ft 'Ji ; (ceteris paribus)” 

«at, #aft spft = a>'/ax 2 (Ax, = o), sifcfts^ 


#|A.2 ;K 

)3 6 #51 Si 

quantity = ] 20 — 9.8 £rte + 0.03 income 

0±$ & + , price 4$-&*$.&] 4k ?L #fc ; income # & tL if 0 3? *£> ft ^ £ income ( 

9Mamit>^prta- « & * „ lA.ZilS^'SWA 

* + A 900 **,Bf « —MB# o -9.8 jHHM-****^ 

«£*£.***# ****4*##**’ l**,»|5^*^-f*tT 

& £&##,-S.i4«4t7 )„ #A.« 

# * * 4_.fi % £ m. i«j _t it #( sfc £ 7 US, JE), -(a #1- 4 -ft & —# „ 


A J£**t 4* X* 
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9 A.2 quantity = 120-9.8 price + 0.3M< , ome,W.fii|6ASI$£ 900 Ht 


a. 3 fcb0'J-5W#& 


6i9 moo* 

*-^ifc#Sfc§a$3!-^ a'##. + ###.«£«#¥ 

#j$a,^§?30 OOOUtcM- 
2 %%i i'jt^A&<i/«ft) i /ri#^tt 

01 St ft 0.28(g£ 28 ft#)<> 

fMSftft 6%,ffinri*«IPi B W£ilift 200 200 

(0.06) -12^TCcXiD^S!^icM^!iffi^7.6%,M4^W«;6 < J#|S:S 
3 0005%2L,S[5A^W^J.S‘lSAft*3 000(0.076) = 228 H7U,M7FS3 000* 
VI 7.6.^f)s#SMfIA < Jo 

toUWft 

«W*ifc±Wl'#*ft0.57AfimtPtfcitfi£l^.kft 57%(ifl];Fft«*®J}f 
S*«SP#.tt{5tifc*'l' l %£-£), 

*,fcit“to«*J*#;&^#«ft o.372”£l*±ft &»*#»&:* &*>»ft 
37.2% o 


626 


► 




vr ft tt ^ ^ ■* :?' .- fl|! <H! *E j* 





* HtlSt 

$ffl,ttSnift^^i&A,JtttKtW3E^«>:*s6-*riSW«f0„ 4-x„ *ix, A 

x WiWA(g ; x () &&*&{6,x. SKlSA®,, #UP,x 0 1994 ^Stl^te 

A.06 .r, £W~A« 1995 ^WiftA. WA x >kx 0 ; SS'j x, MtkW$ft(pro- 
portional ehcingeATltit; 

< -r, - .r„) /x 0 = A >■ 4t'u (A.14) 

r x 0 *o, * «*»*«* 

BrEM*fc, flSn -'hAttfeA 

30 OOOHJn'jSgij#¥ 36 000 ^A.W)jittffj'SftS 6 000/30 000 = 0.20, 

$« x, r5##(ssw#tt)$ 

(percentage change) st it' 

%Ar - m(Xx/j- n ) (A. 15) 

*+,ie-»%A*ttfr.r row»f$(t;”c MSP,^feA^3o ooo$x*a 

33 750H7cHif, ■& Affllft ftl 7 12.5% ; A r %3\i£ -MS *, M M E 100 Aifttt 
#l$tt;().125, 

ATiM, 

4-xitSI«ffit.fiJ^fSIWlS t r ; AW0 v ifc ig&ftmffiS.- .<o = 24 
wo (24%SiiA^»W),MMfK*.r,=30, liJfflSM^xtl^llti-WSA^S 

WAnMJMtt, KfciWxWaftAxc Ax - x, - x„ = 6 : -S- 

A^sfAofr’js'^iseifiJjn 6 s-as.-shi n[w#i]fflAe 

(A.15)^it# x MW#iR3Eft: %Ax - 100[(30 - 241/24] - 25 e 

per- 

centage point change) *f 3 1*5 AW W £ It, II#«$ ttJWSffi *t 

tbfliAA«t4*SP#,@r 


0JA.3 

1994 if-3 ft ,^«MM&Rtt>M)5l|tt.A4%48.;*iSiJ 6% c t.ij 

#=fe#£#*4#,<*-8*MM»7 2 **£■,&,£* + **,**• 7 2 Ait 
#*#£;»#.$ 7 50%,^tr4iWii(.*#*jS.^^.4* 
3| i) -f il 


-UtM'XS, ijktt*. “Sf&WWflvT »J*5E*A», RA 

►627 


ft* * a **.«:*-:,* 




A.4 1401 


' & a . 2 h < p . at]tt£tf(b. £> = 

ft+ft -tWttffi: ^1? j-MiSJ&IEjSft^. 

»ra#$fto iammmsr^.&^m. &*fT&x xt> 
tofiRNft&fillfft, Mia, 

*««***• 

*TatL&#gsssmw^®!. iMn*®€ff£-«#£ttsa. #«tt 

Safi ( nonlinear function) I^qiEr x EKlSM-fc, jy W5JHfc'R$S!"J : x KiS 

-efn. jiMftfl] 

ft*ra#®«w**£:fr®ffiSiffi3&. -*a?atisaiA.5U#ita r 








(A. 16) 


y = P o + ftx + ft* 

JC4», ft. ft fu ft ^i#ffic 3 ft >0 ffi ft<0 itf, y fliii065^*S#i 
$QS A.3#f/^, Jt + 5lft = 6, ft = 8fBft--2c 

Sft>oa ft<ow. BrwiiEW mmTummft??-) b»mjr*{i 
*se +a 


(A. 17) 


.r’ - ft/(- 2ft) 

#*J jifl . § y = 6 + 8,r — 2 r (AA TTiJ /9 X — 8, ft=-2), 

=8/4 = 24t, lfSS^S^fi*6t8(2) -2(2) 2 =)4 (MS A.3) = 

SS:’ 2f f? (A.16) S ^ 4K X M y M — I" jJI flS W Hi Kk SI & (diminishing 

marginal effect) . £ M'S ft ® ® # ttj ft c ill A*, .t ft , 

.r±t^-ft-c (fcfcAtft) SfoM x ft®«fi?f&P]#it*c 4g 
it, y^SAftSSo ¥£±, — M x > ,£•' , .r#±tJU^ffiy®/J'c 
$. x Hy W—^fll*ia»SS[iS, A.3 *H&ft£4^ffi x 

#m«'K m*Ain*iira«**Ti*«M 

“«/K $fe. *r 
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A • itm&ytr S*#t4 : JEftlS!,* 


ft + 2ftx 


(A. 18) 





V 



£ A.3 y = 6 + 8-2x 2 Wffi® 

[X® (A. 18) (A.16) t(i!lif[Jt (deriva¬ 

tive),] 

Ay*» (ft + 2fti)A,i,Xtf-‘ , ®vl'& < j’'A.r (A.19) 

(A-19) , Ay*® (8 — 4.r) Aji c = ] Xi&X-'ftx ®$A.r- 

0.1.fJfflS(A.19).A>^(8-4)(0.1) = 0.4c SB ,fSf!ig#:ia* x-1 W 
* = 1.1 Bit M y {t3fc?ffi0&i6i+Jl.y M£tt:y u = 6 + K(l) -2(1) : = 12 ft , Vl = 
6 + 80.1) -2(1.1) 2 = 12.38,M.M y W*H«$ft*0.38 o BTJ&ifiMtf-*#) 
i^o.4faigaft5, 

ait, ffigSOim x-lffftfi * Ax —0.5, m y A 

iafWit#^.4lA^^4(0.5)-2,?g5ft^4 ; ftpTiia^ * = 1 fD * = 1.5 y 
JR^aio ffMylS 12,Ma#jm)fi6 + 8(1.5) -2(1.5) J = 13.5,^M3f 
s$Mi.5dS2!, 

X® (A. 19) 

$ifcB *3^3-Wifi<K)4fe*So 


01 A.4 — 

flS.£-4fO' 0+ X ISf (mage) #■» $■ i)° % ■& ^ &l X- 4BL (A, 4- X "ft exper) 
SL ]'=] V} £ #. A 

wage = 5.25 + 0.48ex/*?r — 0.008ex/*r‘ (A.20) 

A.3 ^-M#= (A.17). i2J£-e.r- 

j*rr - JL*J t #4fr,&**/«■ * = 0.48/[2(0.008) ] = 30 j£ t$ 

► «3» 


» * a * * « <# x .J* 








0 . 48&.48 [fl r=OI»Ai = ]'RA 
(A. 19) 4p tt & --*f-ft # 

%,&$-■}- - a Ask 7 c ■& 30 

W- h*M£ if-fr-te.. &4HMSUI&, 

8tt /#*<-: *.# £ 6lT* * % 7 Zfctf a ¥j, 

AAitt «.*t. 

i£#_ 


JpJ* ^,<0 a. /?,>0, (A.16) ft“&®il&l?]PS*3:3J! U a 

H-m^r-taiitw^B;-iRiN. (2ft) it. 


MM 


(natural 

logarithm), $ £ * $1l']€ i 

y - 1or( .; ) t A. 21) 

atfest^«fnsnriftw)iif#a«t (io* function), 

***+*!*#*» «#fflw^in(,r)i£ ^(x), 

jsiicnif, *T«nwBM. H*ra*&*m£®« 

ft. Hitfcitmffliog(r)*/Ag$^sfc:a^£^c 

*117, fijKW®ttMln(j):Mi*^tf-3(#ffifflln(i)] 0 SSF¥£#ffllog 

( r )fn ln( x) . 

is y =log(.rHXX7 J >0 #ffl^afflA.4 u 3£*Qiilog(.t)ft 

fK£&#1§*ft#*-f-#S.W, *TSff]ftf3ft, 

mu?: t>o, wonAit*#®it*«i^i»iog(jr)c 

WJUM^S A.4Mfi*S«, tjfc, 3 y = log(.r)B*, yWxft** 

fg 3!-# il Stifle 16 SM> zi&m® a. 3 ft-^iSSJft- -^SM3'J£, S 

.V = log(x)S‘t, *»»&*«# .r «**«*&& 

as, ^irfia^m4(7*asijAT?. wy*'*££fflWc 
jus a. 4 

log(x) < 0, 0 < j < 1 

log(l) = 0 

logU) > 0, t > 1 

4f»js,iog(i)5nE"rft, jti»ft-^Wfflftft3a*s® 

log(x, • x 2 ) = log( .r,) + log( Jt,) , .tt 2 > (l 
log(x,/x 2 ) = log( -JJj) - log(./ 2 ) ,.;■! ,./ 2 >0 
log(x ) = fbg(ar) ,.r >0, c % ii £ & 


• it f 8 /•* * 4 * r .««»?.,■» 






ffl A.4 y = \og(x)ti)&J& 

t$t,log(l + x)** 

x(x*=o) * = 0 . 02 , 0.1 ft 0.5 X * 

■JzmSfto 

^ *„ *U T, WiyiE^ (ftmft#^), *f .r w 

log(.r,) ~ log(i,»)*»(.»-, - s 0 )/x 0 = Ax/a„ (A.22) 

illJ&ftfflfi! ll)0*SI^«(A.22)^¥ A!og(x) = log(x,) - log(*„),#& ,Xt 

100-Atog(x)=%Ax (A. 23) 


(a.23) 

(A.23) WiaftH+Hffiiift® 

e.w fit. 

)g& x 0 =4f) ft x, =41 , *£, ftjtfl00(x, - x 0 )/r„,x ^x u MM x, 
ISSUES 2.5% c SC£ log(4D-log(40) =0.024 7(fc 4 fiM'ft),# 

*w ioost#«-aiff2.5o j9rma^i£flatt-*ffl3»o 

= 40 ft x, 50%, M log ((50) - log (40) = 

0.405 5.RMififofl6*40.55%, aSCSKBfeTe 

bs«^ (a. 23 ) tBi£iK(ir£m+nz?-]'tt&w 

mm xrftta-triiMmw, mitft%XyMxtoVH& (elasticity) * 


Ay X % Ay 
Ax y %Ax 


(A.24) 


>*t r Jttta 1%0* y «W4HRSEft= 


«.®af^Ani»efifc?FJ6«UST 


ftf# A 




iOS.v£rM8tt®»: y = fr, + p,i. 
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*2 . £ o . X _ o _ £__ 

A.t .v pl .y Pl fti-iV 


(A.25 


aaja^T.r{s r *&#* 

-t-s* (constant) #tfe*a, Ifij *f» ® » HE 

fffiiijiiin±a)Eaffw«s= SQ-smmffls <a. 23) twM*rat- * « 
V, Alog (.y) /Alog (*)„ Hitt, 


log(y) = /S 0 + /?jIog(.r) 

St. i 3 l *y^.r^5¥fJ: (©5g.r, y>0) 


(A,26) 


9Ja.5 

*>*. q P A,4L^&-, 9fJ.— 

log(^) = 4.7 - 1,251og( p) 

»'l#£«$:fr#-i¥'l4£-1.25c inS-i&tfc, 1% , 

1.25%tf Tl* 0 


s (a. 26) t»/?, 

I5 ; «t, -JE A.5 tf- 

ttffiWc ATtt-tt^-^^rrWDW. S (A.26) 

(constant elasticity model) , 

©£ y>o#.a 

log(y) = /? 0 + /3,r (A.27) 

ff&Alog(y) =0,A.r, MWlOOAbg(y) = (100 ■ /?,) Ax , tjtt^l, 3 ,v ?Uj: 
(A.27) # 

%Ay®= (100 • /9,)Ax (A.28) 


ma.6 

Bd-i #• 4 ***-4Mt#*»T:** : 

log (wage) = 2.78 + 0.094 educ 
fi$S(A.28)st# 

%Az cage** 100(0.094)Aerfuc = 9.4A«rf«r 
tlitfrZ *-■9.4% o 


632 ► 


• if #**,* # -? tfr; 4*./Hi >fl! .A 



iftffitt%Ay/Ax WJtytfx W ^ 5¥ t± < semi-elasticity). ¥ 50M$ £ /Ti 3 
100-/?,,S^J A.6 

W(ft:i£X-¥8#--#&I^M 

s^j9.4% d 

.v = Pa + ^,log(.r) (A.29) 

iW, .r > 0 5 SP-1 ft y ft $ ft, #WAy = £,AIog 

(x).axnr^* A^ = {/? i /jon)[ion-Aiog(.r)], a#, flffljS: (a. 23 ) * 

Ay =« (/?, /100) ( % Ax) (A.30) 

iMU&ift. M X l%ttf y ^/3,/100 &5#.ft$fto 

65? 00 A.7 3?Sfr;fj«£SK 

Ziours = 33 + 45. l!og( wage ) 

4 ‘f' ■ *oage 5 /; •#• <J> H X Ifc i hours '£} -§• i ft <J‘ ft it c f 4 4, 

(A.30), # 

A/io«rs ft s(45.1/100) ( % A wage) =0.451 %A wage 

4fef 4L.xf-f^ l%4Ht*flift']'ft**»<4 0.45,4*iS£.^'l'-f*'M' 
ft = 10% , A/iours = 0.451(10) =4.51 , A * it ft ® ^ * 

'J'ft. *£ft£4ftX#7f^|fc£it&;?Ji£^i£fr;ti-|-£, 


£S**u;£fir, £±isr*w*«- 

#0 ft*3l^, £**#6 (A.27) o USA. log(j)ft-r WSSttaft, fflS 
y ^i&ftAx (ft OSISiBJS (exponential function) 

«rastffl»fi«^*3- = exp(j-). A.5£ft 0 

ess aaM.fflA.5ASI, exp{x))PtfffBjx(t#p^«4, ffi.a.fcA*-h*Wo 

y=s. ffiftaftn 

S^S£W*CflS£exp(0) = l ftlexp(l) = 2.718 3(&4fe/h#) a 

tfflrtfWx A log [exp 

(x)] = x .ffiftft X>0^ exp[log(x)] = xo WtmZ, *f« “88*7" #8c. 


mi t A ^JC A 
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m a. s >=exp [x) wa* 

XB.£.Zirpmo WM 

On, HlffJlogtjy) = A + /?, r ^{fr + 


>= exp (/?„ + /3,.r) 

in 1/3, X), JW **n>;il'5!M££«£ifl|idffl A.5-#WJ&4* e Sift, 5u£ 

log (y) = /? 0 +ftx _&/?,>(), tf^jA.6. 

s5-^*ir5tfc«rM-¥*wair#as 

+ x ; ) = exp<x 1 )exp(x : )» 

exp[ c • log( r) ] = x‘o 


A.5 



«.h15 + . *ffJ*fJET^ft*T«IR^Wx£^tf* D t.v = /(x), a 

M/f?/K*#S» = IP4, Jfcffm 

Av=v^-Ax (A.31) 

dr 

5t4M/7dx x n ifgWeSfedv/dx, 

WJU,^ .v=log(x),M dy/dx-=l/xn fiJfflJC(A.31)KAft J- 0 itM'3fW 
djy/dx , ftHHStW A> ,s »(i/x 0 )Ax sS Alog( x)*»Ax/x 0 ,A.22))jFf£fr 

WiS^tfjfe 

(kJaZAli+ftS^itf, B®-T***£W -iiSMIftjt-frAFffl&ii 

^asr #♦-?«•» - it*a -if if-# rft.- «««:.,s 
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w, &&mmm$m 

* (a. 3D **sx****fcii*y ««**#. **+««»#. #*it 

^y'-ft+^.x, Sl!|dy/dx = A = 

^y-x‘,«!ldv/eLr = «‘- , „ 

d[/(.r) + g(x) ]/dx ~ d/(.r) /d.r + d# (x )/dx c fffSJSlfcW t«MS(«) W# 
»^fm®««#»fl<j|^»S-»fB:d;f/(.r)J/dx = f[d/(x;/dxJ 0 jtftfBf 
#WSM{eftfnire^rflW«SrW*«rW^-« s 3tfl!»K!ji»J«£«, s«s« 

(H5) «J&: 

,y = /}(, + /9|x + /?jx 2 ; d,y/d.r = /?, + 2£,.r 
y~ A> + 0/x ;d.v/d.r = - /3,/( x 2 ) 

3 ’ = /3„ + y9 ( -/x ; dy/dx = (1 /2)x ' 1/2 

v = /3 0 + ft log( x); d_y /dx = /?, /x 

>■“ exp(0„ + ^(X) ; dy/dx ~ /?,exp(ft, + /?,.r) 

a ft--1, ®$£J y = exp (x), Eft 

dy/dx = exp ( x) 9 

fiA.4Df, IMUHIftttMftftjHtf, **« (A.26) £*-+*# 

tt*S! 0 ?TiaHl«, S*« (A.26) *£■*, 

dx >• 

dx y 

l 1 ) y ^ ^ '4 "tt iKl ® ® B 7 ! , (partial derivative) fKj ))£ ,1^ ii jt S? &9 n 

mis 

3 ~ /(x, , x 2 ) (A.32) 

.yjpfx, ttJIMfc. a.SiC 

>j^', Steffi rj^ttfl-SSra^jC (a. 32) *f x, 

dj| XEi 

StSffi X, (A.32) # x 2 

sflimuie >■ w 

£fti!rfcl it** 


Ay~^ -Axj.BDfc x, (A.33) 

»#^i£«!t{n£*£se 

$!!4 ] 5g£tfJllSi#£ (partial effect)e *&t, 40* 

3 ^ /3 0 + /?,x, + ftx. 


i9 v <9 v 

= ft • = ft 

<*/.r, 1 <9.r 2 ' 


► 635 


***#,2.,* 




A.2 U-mEXWttJRJS* 
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y = 5 + 4x, + x 2 , - 3x, + 7x, • x 2 (A.34) 

2Sft, £ (A.34) tfx.H (*) #« St* 

- 4 + 2x, + 7 j 2 

<?+i ' 2 

460 X, ft x 2 ft, ^ (A.34) *t.r 2 & (fi) 

W^f 2 ^ -3 + 7.r, , jtj e 

c, x 2 


fc]A.8 WSHtlWXS):! 

■fcx*l*!**f4***x#«* (*4tf) 

urage = 3.10 + 0.41 afar + 0. I9exper ~ O.OQ4exper 2 

+ 0.007 educ-exper (A.35) 

(A.35) Or&9ttf-&-9-4t: 

= 0.19-0.00 Hexper + 0.007 educ 

ozxpvr 

*lfcttijNt45i*4fce expert* 

educ ^-f-^£ c #|-An, —ec/«c = 12 t* exper = 5 ^4$ 4{j X/A, 

t xf-if *>#$ 0.19 - 0.008(5) +0.007(12) - 
0.234 ifc 23.4 &*ti£{tTHi&it&&(esper = 5, educ = 
A(er/wr»6,«/«c»12)*tih^ii(A.35),M*H.i*4.iLAff»|3 


ffl ; jras/ix,, x 2 , -. x*)* * w a-;. x,*, -. 

x ; s.r, w0r^«fi#±ft4'teiR**ft/»&**#* 

j^-(xi ,x/ , •••, x/ ) = 0, ; = l,2,---,£ (A.36) 

rfx, 

(A.36) (fij;, &B 

a®, sfn^ 

simssifflo + °r## 

Svdsaeter fO Hammond (1995) C J 


J@S4» 1 4: *«*A 


► /h 


4* 


b » c Am #®#.—«?»];!-#:, *f*?n»#iS» 

6 6i —«#**, x+a*«ftiSMg0Fef^-h^>sSc 


:& 4i£ 4^-*§■ 


(¥)${& 



g£S*t» 

(m)twftMM 


#(S)» 

(BtHc 



&&&!*»& 

l‘^»/fcfc$4fc 

#e 

Wtf-j5$4fc 


fcfcM$4fc 

a® 



ft* 

»t»at 


a^%/5 



3 « 


A.i TSJ-frW 


Mm 

(3^7C) 

l 

300 

2 

400 

3 

350 

4 

1 100 

5 

640 

6 

480 

7 

450 

8 

700 

9 

670 

ID 

530 


► 6J7 


Pttx A M*# #3'. A 




«ei (i) 

(ii) 

(Iii) !u#mfi&%Jf£VJ.#§k7iTtW*&i;j.£7ii\-, 

(iv) 

TrS*#. 

a .2 *4-TJ'j^s#saJit^tt« 5 F±sris»:ft u»*«o fpa^«w 

H* ( distance , W&Mtf-) 

missed — 3 + 0.2 distance 

(0 #*###**#»»*«? 

(ii) 

A.3 WJA.2t, quantity = 

120 - 9 .%price + O.lincome SQ^ price = 15. ffi innmie = 200, f°] 

A.4 (Slg^SM*JJ:$iA*¥W6.4%$£iJ»-F -^M5.6% 0 

(i) &ilkWfffr*TPIf£ft'? 

(K) *ilfc*TP*7£:*;W-'l'^#»? 

«KRj*#KSlifiKi»JlDT 3%. iWtffiJfinf PI* 

e±^-20%o «l*8£'f>«4HSo 

A.6 gj£A*^# 35 000 n^i, M B42 000 Jg*:„ 

(i> 

(io 

A.7 flH£K*>'£Sf»:$ i f i fr («kry) 

(W«I6 ftr/per) 

lofi(sa/ary) = 10.6 + 0.027 exper 

(i) S exper =0 flif salary $n{61? ^ exper = 5 X$0{nj? [Sl/K: 

56i (ii)*J/Eft (A.28) it*3 

m, 

(iii) Jftm (i) exper = 5 « w/w- = 0 Btft&JfcSt 

#o 

A.8 ^*r/A«n*ft£ 1990—1995 ^A-aWSt ilk Wit &!«£, 

salesiax ft $ W ft Wft ^ tfc ft S flU «F. ttfc#T7 | J:frg't I «ittffi*u*4 


grtkemp = 0.043 — 0.78 salestaj- 
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► 




it * <& Of *■ jp >* : «fe « ,* 



a.? (»/$«) w 

y?>/i/ = 120 + 0.19 y fertili zer 

(iO yield ffl fertilizer £ |n] gfeffl fctK o 



ttSEmiteSakfcm 


fiSi 


***«« rHf* b » c ±sm .# 

ASWA-ft# -n**-5tt*HI8o 
£.£®£fc£agWsi r f’7c 

m**£m&xm±±.&mmujinm±£m¥*±Bi!&xmto* m 

in, 100 'h^fiWfiaiSSid&^'O^aTTffiftWra 

So Stt^-FlOOAffSSfiT^fe.ilt^a^WglSe fcggTiOOAm#. 

mn&ZJb? 100 -f-iSiTo MM.WgABSiT 

TUtf. 5JjgjKBfi|J*EA*c 0fM,B!M»ft«T 100-tJffiiT.ffi#£ Atfl* 

100 

100 Ao YSfcb 

Wo 


***** ^*?rS***1*i?£S • +*#«/*•« *j* /£/■*.»«.* 




B. 1 


(experiment) 6ij T\- -, € '>£S T& tflg^JERitl!® 

0 Hd±,«fIBTW 

-AX -&#ds?Ej*$mtfW£ffc 
s-'ho-io wsR*,rajifca^ife»sASftffjex«c 

— / I''BBtH3£4( random variable) Mf§ • A*# « Ai 

lO&WS^SlM&St 

iXr -IJMT6 10 ^#^ifiErti*SScn=f.«riatf5!lBm$M4a^^3lfi«l- 

£#&®9tigT<;£ ff ,. 

£# + »* B« C + niSi+^WW 

W,X,YfQZ£*B8tll£S.ffi>fl1§&Kl 
w,x,yffi?^/T:|Sim^li:WW^Si*c + X 

*-tt«n5S»lo^.HjssinsKi^^c g/fw.x 
CM X^£*£! 0 , 1 , 2 ,-,io! tfctfifc.-'M*#®*** 

j' = 6 c 

0!ian,iM]id&£3SSa0IJS£W 20 -t- 
BTKUH X 1 .X ; ,-,X 20 *^SffBi«L$*.if : Wx 1 . J-,, - .^ 

rsfo «fnnTW^A-AMtlL$ttiiD>'AG#liiSCiE3aW X=i}AP*!ti*Sitf 

JW x = Oc 

o« j w^fflWBifli$#iiiitta»a(Bemouiu)[fl£r.tt(iri. 
naiy)]M#l 3 E * 0 = i 

ftx = o 




W®IJ5tJl3iB( discrete random variable) fife— 'f*PS*1^3*1 


/*/*/* «#*&•**■*»<* 


► <*42 





PRtfi.masii5iw«iE«»—*r&£*= 4-T"nm&s*pa^”»"^n7 

»W3EK'h”^.raW#»M-^2-»,S{fJ#*+WifeA*^KtftWWSS:BHa 

$M= AlSfll A j£®T( Larsen and Marx. 1986,$ 3 $ ) A i£S0 Kl Alf, 

i »#t^ 0 i£»rfiwMT^,5D*a 

&tsnj;&“£ i F , w,iP& p(x = d =-• 1 / 2 (gfrx i 

a : Hi¥itt.&fB;&»ie i,#fiyj£^r p(x = o) = 1 / 2 , 

-«»1* 

Jg e 100 ^Jl{fcW0il!Ef5IS8'c 

see ii^r^e&iw>H^^!s»?.iaifi$mw^ic^wsoT:Xif -tattiaffii 

tf.5!J X = 0 .;. 

s*a*iA*s-j«s:aisEW«^* t/2;®a±,ai'«^Biw*o •? 

1 zm6 <l{£M-'Hft 0 d. T;S 

P<X-l)-d (B.l) 

P(X = 0) = l-d (B.2) 

^Jjn, 5S 0-0.75, J0W75%M#l-&JI3£?£iT&;£J&?i][Itii}ffl, JfW25% 

«w£iMAifi.gL M^:>ia±#«S3. 

-A*®. &|5&at C 4*«flS^Pja#Hi]M± n 

5-S2&S1tmS, 


JnSXIRi tWffiffi 1 -i* ,, .r 2 , • 

-, .r t i> m%m* 

Pi' Pl< ■"• p* 


p, = P(X = .r,), ; = 1,2,-,* 

(B.3) 

P> $£ 0-1 zm, ¥r R. 


Pi + Pi + •'• + P* = I 

(B.4) 


AS (B.3) “XifcfBir, ««*3?^p/, 

ZU (B.l) ft (15.2) SW 

£* dffiftSc «(na* , ES^ 

X~ Bernoulli (9), “ X 9W JH I? S$Htj% 

X 65(8$8?SlIi & (probability density function, pdf) $£|§T Xfi5°Tii 

./ (.r,) = p,, j = \,2.-,k (B.5) 

ffigX7^Ay JL&T'tf-f-x, «/ «5#/U) =0 „ &mZ, *MiH£St *, 

B*. M pdf tin -tT#: Min/, ex Mpdf, A e Y M 
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pdf. 

pdf, 

W«$o WSn. Hjtfc x 

= 10, i. 2 1 o jB£ X-pdf £ 

AO) = 0.20./(I) - 0.44, /(2) - 0.36 

eer i£=:t«*;i*n<fcgg I. 

P(X^1)-P(X = 1) + P( X = 2) = 0.44 + 0.36 = 0.80 3 X 05 pdf 
5nlS B. 1 #r7jA 



KB.l pdf 



xiwsrigjRfi;t£, an 
—*'t:^jT+*. HM, *T«S±M3E^Jttt, XM 
««*»****--+«. *^ui^3Wi6.e-g^»fl<), 0ru*tfAjE*ft£ 
teMKfll^JMMfcJiiSgSWc mw. - 

«ffJ^iymft®^/J'ffiffHSM£rrWpJtBmSS-Jdit (SPffia- 

&L%&h 

***«*« (ffidK*l%M& rv) 

fS£. Scfnra—t- 


ffJUJ # ^ f& Jt * j*t <r? 







0JSH, 'tit a ft ft 

**#. LL a < b- X&fta ‘j h Z® P { a <X<b) ®£j!4 pdf (ft «2 

66* fa ^bZMtti&VA. illia B.2 0f^ t 5P(ftfaB;S$:IR#. fa £?iA *•£«££ 

rfft/4,6 a «*£«»«*)> pdf 3: KW^ifa^jR^T- ] 



IB.2 X ?SSj6<i fti 

£if-3f£«lffiSL£SM«*fl*. (cumulative 

distribution function, cdf). S X jfj'fJ f“f Bfitd , T- fHj&MS fnj x (tfl cdf 

teMSLX 

F(x)^P(X=Cr) (B.6) 

(B.6). ifm 

t F(smAm*®sm& fzrtix lu&wrom. s 

XF(j-)ft& •+**, '££*#0 *?i;*|fi | 0 #«*,<**, *P(x 

<x 1 )<P(X<^ 2 ),gp F(^ 1 )<F(.t,)„ ($4? 

«) Sfto 

cdf uTs 

P(X>c)»l-F(c).c*ff#*fc (B.7) 

P(a<X<M = F(/>) - F(a),a<6 (B.8) 

X, M 

P(X>r)=P(X>f.i CB.9) 

ft 


P(a<X</>) =P<a<X<A) = P(a<X< A) =P(a<X<b) CB. 10) 
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4S 9FH#i#& * H it : nL f* *' A 




ism (B.9) ft 05-10). Jilifltr.g (B. 7) ft (B.8), /in TWmm 

cdwn&mwjit:- 

k in m it -?■ t w m 


B.2 


aa^Ki'r^TH&ti—- tm-, i*#. &an&ft*fiuT« 




•$• Xfny*S5«Bia$fi, #&(X.y)M**frft (jo-nt distribution) 

/; v ,y(x,^)-P(X-X.Y' >-) (B. 1 1 ) 

±stfa**bfcx= x»y-.v»#t$c ^ x ft y 

-tK-s-pdf. {a*T-^^jr-^Wiiiffifflj^siffiw$B»«i-^pdf. Kami 

£--$w, x a? pdf ft y m pdf, 

6?o #pdfc #»!£. «4mx«yfist3:W, *1—Kxfty. # 

/-(.v'fj'.jy) = / x (.x)/ y (.v) (B. 12) 

iC + , /* 5*7 X fitl pdf; ,/ v 5*7 Y itt pdf, •f'k£f~BStfl':5:SlttT&:i£ t, A ft/y i* 
Mf" pdf 'S‘#f25^ii^ft?SSSSi (marginal probability densit> function), 121 
pdf/xro 

(b. i2) sn^xft 

(B. 12) tfRT 

P(X = .r, Y=y) = P(X = a)P( Y = y) (B.13) 

x = .r K Y = y ^m^StMM^Wi^P(X = x)m P( Y= y)ZW~, 
^ (B.13) «£fSE^)lffl3#Sif mi, BftVrmWfiiMM 

fettSP(x = i -)frp(Y = y) u 


Ftr J* B *0 *r. 
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ma.i 

+ *f-1, 5«¥-t 0 ., *»*aS-**t*-f l, 

5'tJ^-f- 0, M «.»£.•# j5 * J3 # ^ 80% . »FP(X= L) = 

P( Y- i) =0.8 I ;>’? 

*»*.x*>Y».i, p(x = i,y = i) = p(x = 

1)P( y = 1 ) = (0.8)(0.8) =0.64 c a*, t 64% tc 

— + # —‘^-4-, •& tl. X y ;f & Jl , flp&ii#)' 


«F-/M?M. «fn#M 
w, Sti*x^qyj45:, sux^am xwas#*®* y w#»nrfie^*w« 
¥, Sii&jRc jam X » V Ift.-v.. ifff« 

we*a»*?iA />( y>, 

$ifit!iSJ43:W 0 

afiSW^'SfRT-M^ffiiflrig-ftc 4ns x ( , x 2 , -. x„ £* tMtt* 

ft. M'EfllW® £ pdf £/( r, , jj , ■■’ . i„) = P(X 1 = x,X 2 = x 2 ,-,X„ = 
*„)c mvimx^ x,, -. X„£a&3;M, 3.&fc3Bt](fi*‘d’pdf*tff 
m (x,, x,, -, x„) «5£j»i-»jpdf»in« 0 a 

a, $ft 0 

671 ftmm-f&tZILHto -ttt*rf5 c 

4'. « tliL «-t :• =1.2. -. 

-/. 4- y,&#*£ « smihs. 
y, = i ; y,«o. #*4 b %.m&Th (*jm rirao MSf-. m - 
yum-tw^M (b) a-* e v,n 

«aa-4«, 

t-A£«iU«fP^;ffeJ9fWA£SlH3E^H^^c «iff. 

jea4$i: 

«HK x 0 *** y #{S i, » -HiffiAase, x= r, + 

y 2 + - + y„ e saigs^y y #«*««**. #iai y &&&«, gt 

uJVJ-ljERM X ■b — 't'—JSiftJfj (binomial distribution) c X iftWify'^fiJS. 

A%£ 


*£&**-*#£ 


**&#*#&: 


3Kf<*% A 




fix) I” )^(1 - d)”~\ x - :) y 1,2, n (B. 1 4) 

{ n )-'- e rct l ~\- *»»«***«.»i (g# -»shst) sex 

’% n ! -->r(»-l)-(n 2) • ■■ 1 i'ffifij, 0! -1, ^-tB60l5EiS X fit 

pdfffejl) (R.14) Ui 04, X —Binomial (n, cO~ 4/49. (B. 14) "T ll] 

an^toSE#loo^ne, <x>ioo) e 

n = 120, SB^frJ^^-r 12(3 t KiTMfit, tA£tJSE««{*£ 6 = 0.80. 

1(5A, P(X>100)-P(X^ 101) -t P(X- 102; + ••• + P(X= 120)., £W4’lB 

m »= 120 w 0 = 0.80 0 &#s (b. i4) #dj, 

X (M. 10! 11 120) iiS—335*lW?lfa«, 

W£T-ioo^AfiiBEM*#£i 

0-659, to »JEM if » 

a*no. ioo0.024, 




itHNSfr#*. .affirm] ft y, 

X Y 65). 

ffiln/l' X 04 Y (condition distribution) 4 1 . iS — fnUX&^n 

Xfff*/ x Gr)>0A&x4l.* 

/ y i A (.vl x) = f x , y( x..v) / /x(- r ) (B. 15) 

672 ^ Xft Y$;S&ftfc$A04, it (B. 15) &tt4 

/ ylx (>lx)=P(Y=>lX = .r) (15.16) 

ill.w, fiWgtftf-#** pdiZTMtt 

—I'S.WftA-M, Sn*x»Y]i3iS.ffitfl£*, MX® 

fl-A{ 6 UEffl?#£y&«■£««* &tst&&, fy*(y u) = 

Fy(>) ,M_g. / X -| y( j; f J/) -/y(j-)o 


$B.2 

ft*#-##** 

/ v i x (l! 1> = 0.85, _/yi.v(011) = 0.15 
Ai.va'0) =0.70. /i, A (0! 0) =0.30 


w* n 


► 647 




ik. 4-1 . « 9- — •*. $- * ft k. 4 * 0.8 5 ; *’ JL ?. - ifc & m , « * — :t $-* ft * 
£ 0.70, itsfeA-wt, X *» V * 4 f± i , ft £ fcH*. . 

^nUMfl^-ii p(x = D^rit.»] if# P(x^ i. y = i), itfa.;t % 

0.8. *P P(X= 1) = 0.8,#P£ ,**.(H.15)4UnflM'J«fl « 

f ft Ml 

P(X = 1. Y = l) -P( r- 1. X- 1)-P(X = )) = (0.85X0.8) = 0.68 


b .3 mm 


B.4 imi£Mtf-n§*f6E„ 




X %— Gf #13:11 o Ts Hftj SB S IS (expected value l£ expectation), iC-f^ E(X),# 

A‘ A> a£ffif#-Jftid*A«,a*^xfi9^'Bri6tfLl)!l-tinHRT*5o 

a x ***«+«. ttjsrtti*,. J3 . -. ffla.fi 

■$- f(*mm x x M®n®>jira 

i 

E{ X) = jr^fixf) + x,f(x 2 ) + ••• + xj{x t )= xJ(xj) (B. 17) 

/ i 

&$ P df&XWS-j5rtgfg*itWfi, ffW. 


9IJB.3 

1/2 sfp 3/8 *.-£6.-), 0*>2, ®'J 
E(X) = ( - 1)•( 1/8) +0-(1/2) +2-(3/8) -5/8 


s?^£xw5riBSfiW«e ffcfrifciit x fiwfiji-i, o#Q 2 . fi^Mffl 
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spfeiflM.v'S. 

paw. jmwr.mm*®, 

ill* X£— >v:. jilJi;(X)««X* -'f-mfr: 

F,(X) = | .;/(./ )<lc (B. 18 ) 

-t*m¥i4jc »*» mm* 
-ft, £(A),&£X^nI^ : Sifi9-tf. *# + , 

fejEfilfll'jgff XWS 3 M-), 3 H 7 "JP^I it - * »r W I® #L £ ® *'(x), 

Min. £x£--GfMtt, ®jx 2 fuiog(A-)(x>o)t&firam®fi.- g (.xm 

Kg(X)> ilftU,)AU,) (B. 19) 

,• i 

E[*(X)] = i g(./)/ v (x)d.r (li.2-0) 


«B.4 

B.3 8U;i£f\ 4-^(X)-X ? ,«^ 

E(X : ) = ( - i ) J ( 1 / 8 ) + ( 0 ) 2 ( 1 / 2 ) + ( 2 ) 2 ( 3 / 8 ) = 13/8 


«Jli. 3 t, *ff]ME(X) = 5 / 8 ,Bjtt[E(X)i’ = 25 / 64 0 & 3 IBJ 7 

E(X J )ffilE(X)] J *-ft e *(X).E[*(X)]^ 

g [ K ( X ) ] ( 1$ 1 |i s -1t * *m W ffi ® ) , 

ftp* X'fn MdaMEfapfia*. g(x, 

mmu&SL'Emm* :^ifliysmw, £-*«£ i*,, * 2 . -•-. 

fti s v,, ,v 2 . m, 

f .« 

El" tf( X . Y)] - V V f(j . , yj )f X .y( T , t , V, ) 

>■ I ; J 

5C + . fx.v'MX, V)W«^i:df = ^TiS«SS#l$M. 

w= 


Hitt' 14 ^ 




n 


# m it & 4. & is. 
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ea e.i 

E (<;) = e. c 7>1<± *tik 

ttffi t;.z 

EUX+6) --aE (X) '-b, a, 

ME.2 W -'HVJBWSXS.au* /, -T-(X), ^ft>gA-1'SfraW$ 

ft Y’ = X- ,x J|(A.3.*BHiT£ E.l'V'fy. Q--\fa b = - ft,. 

Jt* E(X) - 25- «!-$• V- Y‘ = 32 ► (9/S)X, E.2,^ 

ft m m.U&ij E( X) = 32 ■* (9/5) -E( X) = 32 + (9/5) ■ 25 -= 77 0 

rm±. ii 

in* a,. a.,i SITE. M IX,. X ; . -, X„ I £Mtt£ 

i, m 

E(a|X, + <3 ; X 2 i •- + a, 1 Xj = <J l H(X l ) i- a 2 E(X 2 ) + ••■ ^<7„E(X„) 


E (£a,X,) = £.a,E(.X,) (B.21) 

i 1 r l 

JMM*« r -*i, fMjtf 

E(^X.) - £)E(X.) (B.22) 

IB) I l 

ait. .&»waa{isfc&MSiaw.6iu, 


m u.5 ^wbi&a 

4 ~ x,, x 2 *x 3 ^*ja--«4i*££3fcaii»fl*Kv t, 
ii&fil*i.**ttJ|liS£AE(X,) = 25,E(X I ) = 57*»E(X 3 ) = 40 „ 'I', t, 
5.50 £>L, 7,60 9.15 £9Lo 9 * ^33# 

E(5.50X, + 7.60X; + 9.15A',) 

-5.50E(Xj) + 7.60E( X 2 ) + 9. 15E(X,) 

= 5.50(25) +7.60(57)4 9.15(40) 

= 936.70 


f? 936.70 kH, 8 « £ IS ft A * Af 1 


18'fl'Jii y/ l!i f 1 !,f§'te Jjfi’ E. 3 * iTK ^ ^ X ~ Binomiak n ,$) ,M E( X) = nd^ 
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&mn 




vb : re r't & .<* 




«E$ e A' W 8 ,x= Y, + Y- + -•• + Y,,,^ y, '~Bernoulli^) .«£§£*,+, 
E!.V)= 2 e( Y,) = S 0 = no 

l » I . » J 

urwffiats^ii^PJmirmwM-r-t*, AatMT*. &81&&T « = 

120 0- o. 85 „ 

i 20 (o. 85 ) = 102 o Hiit, su^aitr 100 -t-^fi, tea 

*, 120 ^m'iTHS'W^ wr«ijffi 0 

3 t&, AiUlIJMQftiHH 

Btjiumtoxouk -t am. 

£fi. (*fSf#-S 

a. ❖ r r 

m, WX. A lOO-'NIAiJfcifc, *r 

y - rx,x«aoo 
= 1 OO r ■■ <-(X - 100) ,x> 100 

% t^is^sE *i»m*«*#a**^100n-j 

looutwim. i&fa-tfwtp, *&£SfwitttA 
^loor, HA±f|! 100^^fifl 5 ta 3 SHjsi*fiij, ftic(x-m)U%$£& 

A 100 tiTijfll-t:,; fljffl X~ Binomial (n, 0.85) 

g'S-WMiT«. n («&r#e) 

s@E(y) e e( Y^ii'Kttiitw, 

r flic, n n ft 0 

ffiSSSOLSEX-'H-# 

( median) „ A fitft W - *$ A it -f X £ . 

in# &* « (it*®) *t*&# 

-Aft, pdfATft-tfi'^A m A/£, S—f flfffR# m A Ac 

3 xfcKKWiiJMr&ft^ftl'-fiHt, +ft»aitss:*/h»;*j 3 g + 

W -t» = «4P, ex Aitg&WfftS I -4, 0, 2. 8, 10, 13. 171. m x 
W*«flUL8, £ X iTteBBi&ffl&tfi, *T*f® 

awtafflfj-i wffjiiffi-w- 'i^Afifro ^i5P. xfti»<ftfc i - 5 , 3 . 

9, 171 , JW+ft#;S3*P9: ftff]«tW5'J , f , fi»3?T*6 0 

-ftii, A^tAu^ie^jMcdcx). famafiE(x)SA^|ii«= ft* 

£ + &»«««. d7tiift®P-Att53--Agff. 


► <S5J 


W >X 13 * 4* f fr Jt * *« iH 






*nsiM fr-mmitmi 1 , 

4>ft»fnwtgie lYjfft) ill* X fe-(Tii» 

*>«. lAm- htf, &#£**—&J ,r g&Sfi 

f(,« t ./)-/(/«- xh 1*1 B. 3 iftOJJ Yi* fttt ® - 



HB.3 


3 ?. Tt 


e 14 ^Jg 


75 H 5 ten M. 


siffc+astt 

-fs, m b. 4 pdf, 

m x YW^-tfis?5ife*4>sjt^^D'jjs}ifi 3 snsastM# 
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Jj£ 

tt-'MBflfll^MX, 4-A*=EC0 t *T£tf Xfcff'£«J»iSfi£;!S, 
ifnMf£-¥-W-(X-Ai)^ (¥£* 

UttMffftft £ttff 6 IKfm£Xtt:ftttijl 

Wo> aa-®Kisixw^ «c^#«t>s-tisstasMo esh« 

x 05*^4i»If#. ftfl&SXJS 

ffJX^^KffWKffAi^iai^ &#W (variance), 't^SSC! 

XjtrS^iHiMSS'fti 

Var(X) = E' (X — p ) 2 

652 • ,■+ « * X ■* P ,S , ne f-t «E .,'1 


(B.23) 




A* (B.23), 

ff ; = E(X 2 - 2X /( f,Y) -E<X 2 ) - 2f( 2 i- /r-EfX 2 ) - t r (B.24) 


ft' 7 X 



SB.4 *ffi®$ft1B?tin£*A'iaVl£M 

I'J/fliC (B.23) Sfcsfc (B.24) 

-# 8 l ja&tfffltttfifcfc, $t\\-%E{ x ), ffi|- 
ITF.(X ; ), (B.24). Win, £X~ UemouUK 0), SN E( X) = 0. # 

.&ATX ; = X,iSfcE(X 2 ) = 0, -rfi.4*e(B.24)» Var(X) = E(X-) - M 2 - 

e - e'- = e(\- o) c 

2 f£WEtm£tt®inT: 

14® VAR. 1 

r ®ftP=(X = r) = 1 H.K&ltf E(X) = c-j,Var(X)-0. 

14® VAR.2 

Var( aX + b) = a~Var( X). 

era iii'ttjtfius.sM. ffi--^#ss:iBiij 

-r^ynsmo m 

9(1. i-AlBSRaS, im Y-32+ (9/5) X^4pKfiJg. U 
Var( V) = (9/5) 2 Var(X) ~ (81 /25) Var( X) 


► (J5J 


W * i* « t£ iR 




-+*«**«#*«, iMM (X), I 

sH(X)= + v / Var(X) 

VAR-1 # VAR.2 Jttfc 0 
tt^SD.l 

sd(c) = 0, c 

ttJS SD.2 

saf aX + /;)-'a)sd(X), a , b % iZ # # ft 

m'\&, Ht%a> 0 , M 

sd( aX) = a*sd(X) 

«*n. fiJgx^W 

f-i$7cffTSWfc^ttA»-'M«#i$» 0 iumnfamsL y=i ooox, * 

it Sift yft*lii|l7E*MWiftAo fi5PE(X) =20. sd(X) =6. S[5^ 
E( y) = 1 000E( X) = 20 000. #J1 sd( Y) = 1 OOOsdt X) = 6 000 . nj 

i oooc M fun «/s * #, 

Vst(y) = (l 000) 2 Var(X),^^^ YttUgW ItX lOO^tfFo 


'NSJ®-X, n 

0. iAM5SA-'i'*frW®tri£* 

Z= ^—JL (B.25) 

<? 

°IM%2 = aX + 6,^4* a=(l/a)W b= ~ (fx/a)o itt®£.2, W 

E(X) = aE(X) + b = (ji/a) - (p/a) = 0 
VAR.2,-6' 

680 Var! Z) = a 2 Var(X) = (ct 2 /<j 2 ) - 1 

Hilt. «#L$* 1 »*-M (3t£fi?*£)o a- 

ffl Z (stan¬ 

dardized random variable) e (£&if ¥ A H «S * , £ ttfffl £ mj ft X » *- $ 
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«-ft «! .£ 





»c) (B.25) 

^E(X) = 2 ftl Var(X) = 9.M Z = (X -2)/3 ^ * *J ft fll * 


B .4 W&S&ft&GMft'liE 


S*&W / MSfi0L$ *«!«#[■ pdf ^SAfeaaT'&fD^llBJW^* . 

$-R pdfc 




^ / ,. v = E(X>#IJ / , 1 =E(y). ##**«*#(*- #.*)( V- #.*)• *0=31 

xaaEM#*HB*Yfc*W£»J*tt.K*(x-/«x)(y-/«y)>o« a* 

X<^ x fi Y< / » > .,3pfc0}ftfla'H^ 3-2r«,Jn* x^* ffi y<^ y , 
seMt^^jc^sia.^.Mcx-^H y-^ y xoc 
fn x 

M^®tt$#Xffl (covariance), £ 0* U>l ft & ft foA 

ft)(y-^)Kffiifi ; 

G>v(X,y)ssE[(X-^ x )(y-,uy)] (B-26) 

5<yo in* «*>><), MT-i9Ia, ^ x , y tH 

5u* **,.<(), 1W¥*&MW, + 

(to 

*7tt#Cov (X, Y), nf : 

Gn-( X . y)=E[(X-^ v )(y- (Uy )l = E[(X-/4 X )Y] 

-ElX(y ^y)]^E(Xy)- Wv (B.27) 

E&St (B.27) 4tfcl. Sn*E(X) = 0 £ E( y) = 0.51!) Cov(X, Y)-E(XY), 

(linear dependence)= --Y 


6 s; 




[Biff. 

ti^C'OV.i 

5ll-^ X ftl Y iJ 

G>v(X, V ) - U 

(B.27) X ft y fiitt-JlWE(XY) = E(X)E 

(V)a—¥£- cov.i sa3R#x7js^. : x fti v is] w ^ 

fn y m65. $S±, xaiv=x 2 

ffiftCov(x. V)-o. ,‘(IWK(x) = 0 fl. t;(x j ) = 0 ^iwifi xitfctt 

ft^&KT. JU* V=X : . -RfcifiT X. <fcj& 

Jail v.. *f«. xwx 2 ^|Bjfg^#'«:^*^S-^®^^^, 

tfr £ ft # _11; 3? ft: /£ W RUW&&Z PI ft W U n. c 

14® COV.2 

*f {**:»« a,, ft,, a. ft />,, M 

(<»v( a, X -t ft|, a 2 V * ft ; ) = 4|U;Cov( X . Y) (B.28) 

tt:Jt COV.2 ft -ft-SIfS-ftft ft. 

namimta#* 

3 ?ft«^su»fp$fi, -t-ft ft m a XT"] ft /s*f 9 . m a m xaft 

«*«*!»»« a-isiRa** ««»«-* (Cauchy- 

Sch'vartz inequality) - 

It* COV.3 

|Cov(X, V) I <sd<X)sd( V) 




ft*«ir. v «=&§?&, susitseinwi*;*^,, &niMrjtt 9 ift*S 4 i 

ft® COV.2 *8fc*»^«f?££|iil 

6*2 Me mm^.. la 

*, summhm *, 

fttf£- t 3J3Eft*fi[*r:£ 3 S'fc'M -ft&PS, 3r£«ii-ttK. S!3lx2 X 

« iff *f %' i*. (A • i /* # *£ /* '* * ffr ; jf. (05 *s .,V 



(B.29) 


fll V fltl SSf (correlation coefficient); 


G>rr(X, Y) 


Cov( x , y ) _ c x i 
sci( X ) • sd( Y > •7 x a- l 


xtpy «*** #•#«£# ,« X1 (*»-s***£. 

m <r x filffj a5j§jT#t.Cov(X, Y)*0torr(X, Y)*£flT« W Wtf 
JB..3.B.tt3C©v(X. Y) -0HtCorr<A'.y)-0 o 

, $P* X ft y vLW.il G>rr( X, Y) - 0, f.U.'?ftl £ f f«f#i§ft 

ftJrmi±4-'% F#P# t 

ttJI CORR. 1 


- l<C’orr(X, Y)<-1 

SUMUWX, y) 0,v( X, Y) =0. Pljffi X ft Y 

. H : $tXftY^'fS3c( uncorrelatcd); "2f !#J X ft Y M tS W = Corr 
(X, Y) =1 jft##- u ftM 

nr&b>0 AY r OorrfX, Y) = - l 

%£, b<0 ft Y=« + AX S +1 ft-1 

x ft Y^isjWffl^H x & y T 

ffiftiHTE-lRMfitJe, 

CORR.2 

^-THrSSf a,. b t , a 2 %ib:, 5U^</ |Uj >0. Mil 
Corr( a\X + b { ,uiY + b z ) '- Corr( X, Y) 

*0441 a j « 2 < 0, ffl 

Corr( a ^ + b\,a 2 Y + b 2 ) ~ _ Corr(X, Y) 

ffe'fc-'t'fflT, iK£*F±ft*ft'WJ&tt-«£;6io.i5 r S-SM&ftffl 

%.jt, $. £«x«l 


mh^rnttma 


ess -tLZxrvyjfmmntti, 

-ttffi VAR.3 

tiJ-t&a %\k, ft 

VarlaX + bY) - a ; Var( X) t- A 2 Var( Y) + 2<i6(bv( X . Y) 

tfcjlfc-fciPftfc, {fflJfcXWYfi^ffi^W -M.lft]'Cov(X. Y) =0-HH 

Var( X + Y) - Var( X; + Var( Y) (B.30) 

m & is m •+& m * ■** w 
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#1 VarfX- Y) = Var(X) + Var( Y) 0.31) 

-I##*, *Hi*S*£*»if*** (M) 

(W) jJJtZU, 

ftAA (B.30) M-'hflIT-, ^ X 

Sn V'*S4fWM«AA'ift)«ilWWiHc SjtfcX-X+Y, &£&«*£«)* 

iK^xflyft# -i'300^70 ep.it ^ -O i 5 3 SJEMlSi£# 

(Wffi2f£*f 225)c WS^K)ffla^JiM^SE(Z)-E(.X) +E( Y) =2-(300) = 

600 ^56, no* xw y ftfflir.M, KC^jpJfflM^rl?: 

;§:Sf2rt£ftl: V*r( X) = Var( X) + Var( Y) - 2 • (225) - 450. liitt3t*fl. & 
^JjSW^?S^5:/4565?^I* 21.21 #7L C 

(B. 30) fn 04.31) A fffl ^ 

-$****. £mK!fl€ft&ffff?1l£N*lSft (pairwise uncorrelat- 

cd random variables) o -fit ^ift. 3t0? # W i^j , -ft 

Cov(X, ,X ; ) -0 

14 M VAR.4 


Var( u , X, + ••• + a„X„ ) — ajVar( X, ) + ••• + a; Var( X„ ) 

ra&fntt-fjiW5* 

Var()>]aX,) '- IJatVaKX,) (B.32) 

= 1 i I 

tt® VAR.4 W-t^fi»JJ&»r0r?rW ilta, = lo 3ft, ftrara^ffl^wssui 
WW^StJIMB#: 

V a r(>]X) = 2a Var( X,) (B.33) 

i • I l w 1 

(a-t4®COV.i), 

W YY 

SU^itX, iJV a r( 2Ja,X,) 0i 

I - l 

vxuuimm-tz. *78Ij»ew. 

SffMWfllffljS (B.33) 4-X'Bino- 

mialU,tf)#1 X= Y, 4 —4 Y, Y, £»£ Ben»um(0)£* c -fSr.i 
3t(B.33) 

V?.r( X) — Var( Y,) + - + V ar ( Y„)= w?(l- 9) 

«O20# 0 ■= 0.85, SP^i!)fl./iHai»IR , #A#6& 

A k . ... . 

036 W ■ >t *& Jitv.'^nA 




tfi££l20(0.85)(0.15) = 15.3 . 3.9, 


A 


kim 




AfcaWVfc 8fl.«/JJ53 ■1'ttXilff - 

t«i y, 5D* ^JDcfni£-S-M^iIS 

}E y DLj fft (explained) (Scift, iff! X W| fftI?^ (explanatory) 

$*< y ft£tAo}T.t, nil A'ftlfcgitiEiCttffW**. 

mnn-frmugz xfiy ft&ftat^f&ijafsai'fct&e &**, am 

m^Kffl#--A&A«lS;£A‘£Wc YjJ, $fn°m 

X CKJ Y lHl&#KBS (conditional expectation), X # ^ ft 1 ±5 

ffi, S&J&%. -n^fn^ii X®T£'f-#£fi.r, 

SHnstimass x wawsin yfiiai fSfniESAMtiSiEft 
e (yix-j-)^ffliieE (vix), -j&flt^s, i®#* w& 2 , e ( y i .?•) 
tfeSS^, 

'-a Y£ 3 i<t i y ,, - ,.v„! K*ftJM 0 L$MR*, * 

E( Ylx) - }2 >'Sy x(y, ; J ) 


3 y>jiSm0'’t,E(y..r)rij .y/mM x)*t y ft 

r w ± ^ te it w to 

asB’twtzjfcsiftT x Hiifc.Et yix)& x ws 

-i-ft mn y *&«:«. 

ft#- -tm-r. a (x , y) 

WA, E(YlX-12)|fc£&#*^'gT 12 
WAW-f-iS®/J'WX!Sf t E(Y|X=16)JPJfiJ!ffl- 

ess mm±. miSft as 

EDL'C W WAGE WffiSEfcsSinTM&ttiStt: 

E( WAGE I EDL/C) = 1.05 > 0.45 EDL'C 

8 ¥«#WAMY-£l»* 1.05 + 
0.45(8) -4.65 IS; 4.65 3UiA # 16 Yf&WM A£Kj Y&IX 8.25 ^ 8.25 M 


W-« /f j-ft *w <* 





£(W,\GE\EDUC) 





it, 0.45 mas. 

45 %'ji, 

*ft-ffl«ifcaTt6^^4^ttS«c. E( y|.r)= \0/x,n* X 

y >;«**:,ifij x fcffrtt, fin* y fnx W£jE«&£injlfc.5!!liS 



3 B.6 E ( vl jc) = 10/x &&S» 






(CE) W-*S^tt®^4+*3ggF^^Sf't>W«ir, 


w ®►«¥»»** 


if * g * & ■* ifr : at ^ <C 




<w 


CE.l 

i-:i(x)ix] = c(x) 

^ftfli+ITW X*#f+fKUW«.M^, A- ttBOTaHff** m 

buE (x 2 \x) = a 2 : M&\\, An« tout! a, ttLSCSniU x : ; 

ttaCE.2 

*.f0§* «(X)» h(X), ii 

EiuiX) y+ MX)IA\ = a{X)E( VI A) < b( X) 

Min, xy* ix 2 

E (XV + 2 A :! X ) = XE ( VI X) + 2X 2 


T-1- ft ffi JC & v. tt *B & ft #TW« & * * H* £ & *, 

ttJS CE.3 

An £ x itt&fa, M 

E(Y'X) ' E ( V) 

Stfl-JSSifc. inn xfn y *«i£W, WiJft&sg x at y x % 

*. ^S‘tE(V X).E.52^T VW (X&tt) S3$ft„ A rJ-^f -fit, 

T®SttfTCE.3W'—SQ £ G fa X ®U/i. #-S.E( i7) - 0, Plj 
E( L'i X) =-'0 

♦(MISM *&fmm)S&J:S £ XM-'f'®», It*- 

ifcE(YiX)*MX)*r*; e ST- xS-'MSim^tt, /,(x)&E*-tB»til 

$# s ifnM, HI* -tfflffitiu -*Jfett, £Jl« 

i+S /<( X) (fill, S + 510 *t £ft = MfflSttdaw of iterated expectation) □ 

iiFSffi /t(x)wj!0 *fl{ase^^ vwmam. 

ti£| CF..4 

E l E( V! X)>E( V) 

Sttti*fE*WAiiyfIc TEtliA. SD*Scfrjj)tffiE(V|X)^tt X 

Wafift, w*a^g*w»j§{|[. sp&aiuieAc fi°i 

fs m ffl m {t w $ a ffi ■{£ m w- iB %, 

* y= WAGE fDX = EDGE, St WAGE , [Tf]' EDUC >J 

EDUC &■} WAGE MMfc&El WAGE /F.DUC) = 4 + 
0.60EDL7C, Mil E(EDUE) = 11.5= M y A, MS#I»lfE( WAGE) = 
E(4 + 0.60£fX/C) = 4 + 0.60E( EDUE) = 4 + 0.60(11.5)= 10.90 sUO.90 
^CTC/'J'tfto 

14® CE.4' 

E( vl X) =E[E( Y\X,Z) I X] 


m* a m #■ re & *-*o i* 
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k( Y\x,z),mfsm.-x x *^#WE(yix.z)w«iafi c , 

S®CE.5 

itnM E( Yl X) = E( Y), m Cor(X.Y)-0 (Wifi Con(X. Y) = 0) t $■% 
±, X y*ffl* 0 

iirljit x K'NiA-f SA: Y MBSSft. M X fn y &M 

-tiffi ce.5 iam x « y e( yixHJiW 

IHSM+ Xc WSfl, t^X', E( YlX) = X 2 , X W-4® 

css *o 

ttif CE.4 ?nCE.5 jzu# L'?flX^a#Kl®tfl^*: 

E(L'iX)-t), iP^E(U)-Ui)^. L'SIX^. 

If® CE-6 

4u * e( y 2 ) < oo ?f a *t s ■-t- M k £ zi K (x) } 2 < oo, $i 

E ! [ y - /i(X)] 2 l x: <El L y - *( X) y I X ( 
Ei[y-//(X)] 2l :<El[Y g(X)] 2 \ 

Sdfflw X *!&{*$ 

sttfE^Kffisw xto&mtt%Y 


A 




tSBfliXix my, w x = ., y = j 

>'SJ«Wyfi5M^#W^: E ! [Y-E (Y\t¥) \x\o 

Var( Y , X = x) = E( Y 2 1 .r ) - [ E( Y | x) ] 2 

iams, 

4- y = SAVING fD X = INCOME ( 

&y .& ^Itii » 4 4 t ) = fig Var C SAVING/INCOME ) = 400 + 
0.25 INCOME , ffififeAtltel, fig# A V ifr Jj & tint *8 JjR, S3? 

W^StS'J -SAVING INCOME 2®M£gj£4£&lT : SAVING &5 

INCOME Al[fl W5^#. c 

ttM Cv.i 

in# x*n y ffisjstr.. M 

Var ( y| X) = Var ( Y) 
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H>j 4*&&XT Y«#^%X3££, iflj Var ( YI X) 


B.5 




itt*h 

ms Sift. h*«*iH*AJMr*Maflfo afl£ffS&tt 

fics£ftj6as4)-^--afi+^'ps*rtiae 

inglB.7^ a 
4:»#h. xftpdfPT^* 

/(x) - —^r^expi _ (x - j.iY/la 2 \, - 00 < 2 < 00 (B.34) 

a >/2?r 

j£'f». /, = E(X)ffi c; 2 = Var(X) ; fgflift X^-'Nijfi#^ ?Bjtr£.*« 2 ffy 
(normal distribution), X ~ Normal (//, a 1 ) „ f?3 JE IS 9t ■fc £f 

fii/t'iilSX BWilt. H£4 

#45gEi+^C'.F. A9r (Gauss)* 

. AUtwn-iftfattM. 

4HU&££*t!k*. *{*±»££M?BB.7®ttttpdfo £--#r#«45t 



s b. 7 iE^«*ssssw-»«ti: 


«*B 


►mj 




a #*, nT'&ki&'&u&imm'jtifi* AAg&sMM, vcA»xxr&T 

ftflflftfliffi##; #b* --f$fi67iia$^iT^^IE 

.-stto -t#&«$&£«§*&**». 

Wo SllJfc X £ it WBAfA^M. i^'lu^A, rff y = log (X) M-—f-jE&frlfi. 

(lognormal) ACI&JL *T» IE0:® 

ifffliiSr.&KJffMft. 

a*^«iEiS^c 


fawillE 


690 iFS7>Slft—#« i 8|cf5J&>&‘eWiiJfiS^W^rll (BUMS) £ 1 0 

SnU-'M®#!.®* Z^-t Normal (0, 1) «flint£'££-'■Mf # 

(standard normal distribution), —AS RIALS'M W pdf Sic! A l t | 

(s) ; 45£ (B.34), ■££ /< = () *j </■= l WTA^tU : 

0(z) = -Lcxp(- : : 2 /2), -<x><c<co (B.35) 

V 2ir 

B.8 C flfBte $(z) = P(Z<z);W $(*) =P(Z<2) = 



SB.8 tt«jE$Kfta«aK 

»;*G.l T * M.-3.1 PJ 3.1 « *(*)fio Xt'f *<-3.1.4>(*)-'h ; f 
0.001,MX'IT z>2AMz)XT0. 999c 

»#WtMf»«iEScdHIWISf SJftafll^^ffi*ft«ffl#6p»W 
gfWSfWSffil r 

#i&t«*w***&— cdfWtt^(B.7)W(B.8)—* 

664 ^B*f##aa • if-issM*#*.- *«ssa 




fn a ^j hi k m ie & cjf s Mfiisft w a n $■ it w « 

P(Z> .-) = 1 - *( z) (B.36) 

P(Z< -s) = P(Z>:) (B.37) 

ft 

V utkZ^b: •$>(&) ~<t>(a) (B.38) 

$, tt !tUP( Z >0. 44 ) ~ l n. 67 - 0.33. P( Z< - 0.92) - P( Z > 0.92) = 
1 -0.821 -0.179 *11 P (l<Z*:-;o,5) =0.692 - 0.159 = 0.533, 

3 7'fftfBJ r >0, £ 

P( !z, >c-)-P(z> ) + P(z< - c) 

-2‘P(Z>r) --2[1 *(,■)] (B.39) 

i££i£. zMifixtfftAT-*;iK'fi5-UC( Z>r)ft 2 fg; 3S 

lEfc T «• i£ £ ft # W 

X-Normal (*, 

&B NORMAL. 1 

X -Normal (p, <? 2 ), jHU 
(X~fj) /a ~ Normal (0, 1) 

tt® NORMAL.i M 

JP, X-Normal (3.4) tfiT-Sfn®if#P( X< 1) P fM'Ift* fEXMfSft?!]- 

P(X<1) = P(X-3<1 -3) = p(^^<- 1 ) 

= P(Z^ - 1) -- 4>( - 1) =0.159 


m B.6 

*jtit4Unft#£ X~ Nomial(4.9)9t W P(2<X^6)(H* X£&&&£ 

P(2<X<6) = p(-^<^p<^) = P(-2/3<Z<2/3) 

= *(0.67) -4>( • 0.67) =0.749 -0.251 = 0.498 
#itP (iX. 1 >2): 

P(IXl >2) = P(X>2) +P(X< -2) = 2-P(X>2) 

= 2-p(^3 1 ^ >2 -j- 4 )= 2 ' p (Z > - 0.67) 

= 2[1 - <P( - 0.67)] = 0.772 


mm b 
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£M NORMAL.2 

X — Normal ( p. , a 1 ), WJ 
aX + b ~ Norma! { a/u + b , a 1 a 1 ) 

ma, £ X ~ Normal (1. 9), JWJ 7 = 2X + 3 til g iE S ft Itt . 3t#lfiL 
j^2E( X) ^3 = 5, ft'** 2 2 -9 = 36,tfi! sd( Y) = 2sd(X) =2-3-6, 

jESfrftMffitfLSfiMs . ^ffl^£p*SUa.14W>E^# e 

-tt® NORMAL.3 

aiimxfq mtin&mtLtti, siuxa cov u, 

Y) = U, 

14 Jt NORMAL. 4 

&ir., 

mux, (i = 1, 2. 3 ) saw. Normal (/<. **) Kl ffl At S e 

/EX w= X, + 2X ; - 3X-j, M wgiF.Sfl-fcW: miRMt&'eititSiM.ft 

Jim c St ft 

E( W) =- E(X,) + 2E( X 2 ) -3E(X.,) = /, +2^ -3^=0 

tfJ. 

Var( W) = Var( X ,) + 4Var( X : ) + 9Var( X 3 ) = 14<r 2 

6S3 NORMAL.4 iS.f ##&:£, 

Sn*Y,. Y 2 ,-, Y„ S#-$*#aALNor- 

mal (/j, a 1 ) ffif 5f ft . JU 

Y~ NormaK/i ,<? 2 /n) (B-40) 


x W-ijfrln 


x 4 Z,-(i = l,2.-.n) 

S-at®#*£jt-tMt)l i i i tt*if Z, ¥ft- 

£fti: 

x= Vz; (B.41) 

r = l 

?A, #X**rn*£l*l* <tf«T€ <i/) fr*J * YM&15. iZ% X- *;, X 

*** . rf-* *S * **■-S' ; «»r-l:«E.* 




(b.4d + aaj£c<jM:&£smift§!i+fn 

it a & m ft * t& si» s m e = 

ill si r . 9 £r< Si; 

pdf ft#:#, lij*® (B.41) $&#PJ, it 

,*u 0/ lil BE 0!) X fi9#!£fil;fe n L5t (B.4J) *««#], 

So *»#£.£• 2* „ 



s b. 9 ffsstSEetNJt^^tt 




t nm^-t^auES 

tli-t- x ¥ #*&£?!'Bo 

ix^attia^nWxtM^, t 1 *, m 


6,‘H 


T = 


■? 

/xa 


(B.42) 


n mtftm, t -/,* * ^m^x ¥--Jrmw.£. 

(b.42) Mjmtpwiuiigm e 

#), Hffi.Jg«#&*Mi§£U / (Ffcift. ffitg 

dHZS n>\ fim^J n/ (n ■ 2) (31®$ n>2\ ^ *-<2Bt, 

* 3 KF*?¥«)c fflB.lOtt*li!Wa*£#r£T t 

pdf, BI#SlbS$*, 


JW=SB 
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SB.10 


tin 


635 




m+zmfw;sn&&£7t®m 

* r&x f 4- x, - rii ft x 2 ~ x 2 * 2 > x, ft x 2 &-*. 


.. (X,/* 2 ) 

(X 2 /* 2 ) 

W-4g*®^ (*,, * 2 ) fiFR Sfnffl'&idA F~F*» 


(B.43) 
IS B. 11 M 



it It U & * 4* 5/; : UF. flP ,* 




e s« k, + w x 

M*#^^-J t ri*ffi, «* * 2 rtT-«* ?]*)■#*« X 

ftSffrttGJlIlSc £<«¥■*&£». (B.43) ,KW£* (X,i 2 ) / 

U,A,), -*, *, ijJfliiSft, #-T <//&*& 5 $ 

(H.43) ft-r-+mx v A-^ffiw*//. #£$*&*### rf/c 


► /JN ^ 


sawis*, 

^-^itAn^gtB^K + WASis^c ££ 8 fi*ttHH. ifMttSm, 
aA3?*sesst#a, ^w4psja*tt^fB?e&3|s: 15 # i sp#ttrfcieim>#T 
WEtMr, 

SAn»SE^i»K't>. * 

m, EH-.t7^ r.\n i s#*, «n*®« 

eae «*WS+0r»«M*T8JS{ft, 


*4**# 


mss (sg-t) hi#l$ 

&fNI 0 S! 

VhjTM 

JRIR^^fi«c (cdf) 

»3M{Il 

£f£ 


IE£5H; 


KIM# 

i 

isn 


w* /3 


m*i6J£ **/iK 
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B.l jg£ •SAT#iA 0 SAT 

B.l 4 Normal (5, 4) *!»?*{*» 

(0 P(AX6) 

(ii) P(X>4) 

(iii) P( I X - 51 >1) 

B.3 (SAj^M 

S£WJfc«H£#*f*ia S&P500 Wffl#iE#^£K»@JS), j&--¥£4ljg 

Tfr£i-tifec **££&. l0?tt]Rffl. #4.6W:;Sr£fc«a-Ng& 

]995 •^•6/1 1 fl^W4 170 

W. 50 - 50 «J <5#») «^iif}=l#ltTfTa¥». 

(iii) 

b. 4 4- xft*65 £w±to«eik#*Eja 

^ A‘PA Stitt #J, BiH: X WftKftJS 0~L £Nc f££ 

x^I^^#g^AF(x)=3x 2 -2 i -’ (0<.T<1) **¥*£*£ 

'J?£0.6 (BP 60%) 

B.S 1995 ^. B!l»fcttiSO.J. - 

&K*MI*£SE, (r£®3§W#£ 

AiE8>ffiaft&;kiS8S;£JF7>c 20%£$ig,g.&&tr— 

*je^»A£»*:£B'#»c (£«*£ 

*MMOft) 12 4-»^o 

(i) 1 

[«*: Binomial (12. 20) |®*fl$* X %m$ ?tftJEf WPS* 

MAS,] 

(ii) LM/Js: P(X2*2) = 

1 -P(X<l),ffi P(X<1) -P(X = Q) + P(X= 1)1 

B.6 (ISBMmift) 4-X*5ta*ffllS«trt5«5t5SWASffiJI£ 


if S* * * : J€(^!C.* 




/(>') = ( 1/9) .r 2 , 0< x<3 

B. 7 50m — SP£, — & 

B. 8 lK£-£*1*±iE££ftHri»; — f] 2 , -n3f^- 

H4f^ 2^>#M«5RA«f*3.5, 

& 3 .O 0 [«*, ss«n«tt 

b. 9 $ xn^^m^s2.3, 
*?mm¥fim#.& i4.6, 

B. 10 GPA fD'I’^Jk^ 

W^SATfl93t*i^#Jtl!SBE(GPA/SAT) = 0.70 + 0.002SAr 

(i) ^ SAT = 800 BtMl?IP. GPAo ^E(GPAIS’A7’=1 400),ifi£S 

-£#o 

(iO SAT& 1 100, GPA («*: 

CE.4J 


A** » 










c.i musmmm 


(>99 StvfftSi (statistical inference) fn iPJM^ S.©{$ (population) 65— y \' 

ft, ss^rftnrwst- a, r®, wffl u «*r, *r 

6), •£( J? ft If >( . 1M ^ S jld ^ fa T+ (estimation) (hypothesis 

testing) Sf'f"?£S|c 

faif-# 7.5%. iiitjiftlStt 
(point estimate) 65 — fMf 5 lE#, M^cffiJSu-—I'E-^ , thrift “KSW 
PHttS5.6%-9.4%^fH]", a^EfBlfeit (interval estimate) ft-tWf, 

k. . 

F i©/*#=§**<* • #•*#><;: js^kr.,* 





ft # 

7W 


JttfrWflsftrt'ttifci -: «#£«**#¥«. 

W ft if, T „ 

tttHfclRttff ^UiiY-fe^rt ARUM. W* 

.-iiSa^- 'hMgS. & ft-IIHK*#****#** ttIME, Jfiia 

XfKtfcT •«*»##.• 

ffi (*), 


K4 .f(y,8) fcffiT 

¥• t#S9,- r y£f9«¥^S®» (pdf) 

Am® 0 , Bi^irm* <*$%** in^mnm 

BS*a«i# 

$n*y ,y 2 ,-,y, 

infJii# 1 V,, y 2 , •••, Y„ I # • 4 %: /( y; d ) Etfj HltM$ $■ (random sample) 

[:S;#i£#giij / (v; 0 ) jfcftafeM&ftMMta##]-. 

31 y,.-,yjfi*i : nfi)S/(3-!)?)»- > M«m^Kf.ftfjx«i^ y M 

M § /(.v; 9) £tf) 34.4. Wlft-ffi (independent, identically distributed, i.i.d.) 

timvimwfcxy, y lt y 2 ,-, y, MR6#te:smR7aftm*$ : 

Vf¥F£0to*ft%&»Si*im&io #JSn, mn&i&T 
n = 100^j|MSEglW*E«A, 100 

p#^m^|5) 0 -mmT-'t'ft*. tt^iy,, 

y 3 .-,y,y 

iRfl 

ik£thMfe%vE Sn*y ( , y,,--, y, £34418801$#.# H.#—'t- 

#£®JB Bernoulli(0)##fi<J,f£|#P(y- I) = 5 jffi P( y = 0) = 1 - 9 M 4 

I y,,y 2 ,— ,y„itft1$$ -t*S BernoulL(0)#tf MS®0lf¥* o 

wm-. -s-iSW^Bvf^awTiwij'mMtfo 4- y 
PJa^StbSEMISW®*: jpm*3f, distJMy = 1 ; S5M y = o= fta®. 



W) Wo Sn*ly,.y 2 ,-,Vjfi —Normal ( M , e 2 ),'& frWBgtd#*, 

fi wirma 1 **a£„ An±3?^a«nrifr* /*. 
**± *#&ss3sw<> mi r msuil 

C.2 

+ “£K#*” (finite 

sample) — tf) * A 5D F # & : Oft vt itWtt® ff fil ±'l' W# A£Ej££ , E.3t 

4C.31**, $ 

70i ft if 31 til *69 “?SriStt@” 

(asymptotic properties) 0 

feifwSitam 

^ y,, y : ,-, y.i, e w -'httt+a 

(estimator) * ft § - 5f flfiWftBJo PJ *# 

. 4-1 y ( , y 2 ,-. y„ •*& m «&#W 

--'M«4rL#*e a 

y = « _1 >J y,- (c.i) 

Y «>!»#*$£ (sample average), ifiS, S A + 

m&mie, y#®-- t 

ttit«o »gi»ta4tty 1 ,-.y B teffflr-»s#, 

fetf/i: 8£SIR'fc;fl']lKl' 3 p-J3Fo iy ] ,"’,>', ' , ftittt (estimate) 

: jy = (yi + yi + K + .Vn)/«c 


«C.l Si 7 fifcllfe¥ 

■fR«.£(nfffl£S in 


1 

2 
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&&&&#& - it*« *r #6 


5.1 

6.4 




3 

4 

5 

6 

7 

8 

9 

10 


9.2 
4.1 

7.5 

8.3 

2.6 

3.5 
5-8 

7.5 


«****+, 


W=h(Y l ,Y 2 ,---,YJ (C.2) 

sc*. a *fiftt£*y 1 ,y 2 ,-,y 1 , «£^e*ps« e 

wmwik&Vf-* 

»£J*NWI®ffl#*ir5 *!&&$:> I*,, 

_v 2 . -. y,- *«*, m<l 6 M-'t'itftiB., fc'J) w«A(y,, •-, 

i-)o w nMttLStttt-MMffiw m|«cjSfttHa, ME»lfC.4 trftSi# 

Smyrna## w 

® c (sampling distribution) c BS (§;§'j£ "t* 

i+1, «ln#»£SISri£8Ett-S:&-« 

+, smwswgft^ws##*. 




lllh, Y, WW^^^flraifeA, 

a#, /iifffr ww wftip w^ia/i-t- 

mzfifcfcSggWu 

0Wfi!itt**A*«W. *i£*f -BmfllW <J(S. 

E(W) = tf (C.3) 


M *■ c *L m H il £ Mb 


k675 



70J 


5D$ 

9tma (unUwedne») 

*£&(£/?! t, 

WJg V £0 W-tttil-W. MEW** (bias) 

Rias( W')=E( W) - (9 (C.4) 

ar.isim-Mt, f-tfiiiw, 



0 = E (W,) E(W 2 ) w 


ffic.1 IV, ft-FWIE{B«Wfi!ri+* w 2 

#. y (SjRSff] IT 

S): ffiftPH 

pTiWJ, atffimiES, 

?&&»%&m 

MIS. fyMSHfJ£B.3^4 ] iti£iW«WftME.iftiE.2, *r 

« 

e(?) = e[(i/») r? y 'J= (J/n)E(^y,-) 

r = I 

- <i/*)[£e< y f .) * 

= O/"){2/0 = ~ ^ 

i -1 
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* M U&<tK *? 

roi ! v,,--. y„; *j&ii e( v) = ,i ft w.k y) = o 2 
M* 

s : - —Si^y,- y) 2 (c.5) 

(sample varied. oIWM, S ; fi » 2 

E(S 2 ) - cr . fflH-l (fiJ^F^ « fWftif-ftiW 

Sn£ ,i ti». %'a <r >r'^( Y, ■ 

i -1 

/<)=-. /*-. 

u. —s-e ta>F*a^ a # m hbm . a 

•'K&WWffE/,.. ®mMlXMW*t$lQLY£iliftr. 

y, ft* /i MfStfS;. ®*E( y,) - ^ ffltr 

'£ie#*+M*»:5Ht.iJP£#Tc w$d, m « = ioo, y 

W lOO'hjKSftS*. nffiftfnRfflfttWS-'FittitE(y). 


0 . fB't'Wff*£Gi*«*«*S!lfB:6ibc £fflc .2 

705 *, w, 10 w 2 n& fl W, fiU*HfS!R««L* + £ d®m 

$-. w t ^ ^2 St 0 WE** 1 ? E 

(sampling variance) , S &fDf4# 'SSslfcfKl» 5iEtt. fft# 

hi#i$*; -es—tur*. &****!**» 


W* f *« tKit-Mf* 


►577 
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Var (?) = Vw[(I/«)^y,] = (1 /n 2 )Var ( X) Y,) 

- (l/n : )[ivar(y,)]= (1 /» 2 ) ( £ <r 2 ) 

< * l r - t 

= (l/n 2 )( no 2 ) = a 2 hi (C-.6) 



ffiC.2 0 

70S a*»ff7^'SE##ttMTB.3l!rfllB.4iy (VAR.2 SI VAR.4) HS Y, 

a 2 gp^ ? 

<r &VXW%-± 4 '- « 3 

Vax(Y) = 5 2 / ( rW-t|fiJ^ft, 

a* C.3 *#«*!&*!**. 

fMnfcif ?£*«». #flv ar (y) = <; 2 /, i0 
v ar ( y 1 ) = ^ 2 o @itt,gp^#^^'h,Var( Y,)Sl V*r( Y) 

zmttmn&vtmxo zn% n = io,m& v a r(y,)«t lofs^p v ar ( n^/io, 
y, ,t wfl?tmw~'ha?e^fto 

mn staia, r^T#***# io m a ^ =2 «* 2 = 1 20^mm 

ft#*; 20'J'tt#l#* + ««-'N «fl]»T+ 

ww'HSim >-, »5. a#n?‘j &m c.i +0 yi wm&tty 

W##: j/, ik-0.64 3591 4.27, W 5KJU.16S1I2.58. frtb, 20^# 
16 ^#*18 y tb.vi Sl«i57/i = 2o >', 


*s ?**»•§*« , 2 , • 



1.89, rn 1.96. ffifUTW'HSJt 


a^ramsb^w^ft. # 
-fj, 

1 V ftitei+ftisisMiiY, a 

#C.l *f/i = 2tt- 

f Normally>1 

Ifl-lSWffittltt* 

IS 

>1 

5 

1 

-0.64 

1.98 

2 

1.06 

1.43 

3 

4.27 

1.65 

4 

1.03 

1.88 

5 

3.16 

2.34 

6 

2.77 

2.58 

7 

1.68 

1 58 

8 

298 

2.23 

9 

2.25 

1.96 

10 

2.04 

2.11 

11 

0.95 

2.15 

12 

1.36 

1.93 

13 

262 

2.02 

14 

2.97 

2.10 

15 

1.93 

* 2.18 

16 

1.14 

2.10 

17 

2.08 

1.94 

18 

1.52 

2.21 

19 

1.33 

1.16 

20 

1.21 

1.75 





t v ft y, 

-tM?* 


m* c 


mem-M 
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mm 




mu w l *n w 2 * e ttiWi'i'XmtiiiM. 3K*. Da 0 #|S^ 
VM(w 1 KVaKW,)ESi^')PJ- ff M# w, tfc w 2 

£WSfeo 

70S #tti+&f*#J{I ft, p,s n>l, 

Var( y)<Var( 

&z o ww-t-^mii-fi, ■I'uimi-t s mn 

etiLMWblfjk, 

AtJSSfnKT^iS^-^wfSiftt, « mis be *4'# 

m, %mc.2m#Lfow.w, nmjx*y,, y 2 .-, y„ m 

y^ft/h*-^ e iH' y, 

W4stfcaA-#^/>|***Sjt 0 M5n, « 

iff. 

Rtf*#*, g«mt. (0 

fcfcft* £ if g^rf *&*$;*£ 

(mean squared error. MSE), $D« W & 8 ft-T>ffi if* . WJ *£ M MSE S >2 

jUfMSE(UO = E[( W-tf) 2 L MSE*M#ftiffi: W A?f B *38E& c "I 
MW® . MSEC W) = Var( W) + [Bias( W)] 2 0 HJt MSE( W)«c«-f 35T^*J« 

llcW«|p*W««W = 


C. 3 ttif*W*ia**#2|5:'14JS 


Wtti+fl: Y, £ff£*«!», sp 

y,w-^ 

'MTfaB&mmit, y«aim 

W^M » »$*!«£!>; M 

5f5Sffiif ft W Sfifi ( asymptotic) ^ $ (large sample) BIS.B VA )S 

%f]&m 

/J'SJ «-20tt#2M;'J', ±$4-i£{iUi9i ( %&#8rjjtt) 
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; .*-«*&,* 






-&14 

Tf«$«rWftTf-Jt#S#®#SS[U3Sc. 

-Sett 

7fw 4' w f Xm^XA'ftn W-'Mf^Vj. V;,-, y„ $ 

&, .iill^Ki# n-*-oo, £>(), ftR-# 

P(l W„ •• #| e)-»-0 (c.7) 

fXlji W„ (ft •'?'• —St (tt) ffiitfi (consistent estimator), itP W„ 0 
-St (tt) (Kl. — St (tt) W (inconsistent), 

S W„ £ -StKl, f£fl'Jt£$. 0 Si W„ (probability limit), 

ttplim( WJ = tC 

fUXffitt*-#- 

.*. fun&t.j*fcsE*juf. «si'T#, # 

tte (c.7) 

Hits, ffl/2, Sifcfcjjlt (C.7) '£#)*&£, w, r 

nrtBtt«*ia^e 



SC.3 







no 


waw tnxmr 

ttW-'hBfiHS#* J^iSPJ —^ W , i'SS 

i;§i £**•--»»< ^ftii-ftfi^-aiKia.t, 

ftrftfliincwffiajw. xmit\ftit*-%L&-8.m, 

ttt, #Elt «-*oo [fa Var { WJ -0, J3J pl.rn 

(W„) =(?, 

/J'#*ffliB*SI*lKj:fr£, flfMJfe-KMo 

-afSrf-ttw-'hm»w« : P, # 25 */<r 2 w&f*« 

= tLJiM. 

(C. 6) + . #ff]Xtfff n 7-'N¥**'J' * f-WT Var ( y„) =« 2 /n< Sift, 
fifi;tfn — °c, -i? Var ( y„) —0, [fil., Y „ $t,T ±tfk!?Y , a* p. 69—Scft'if 

y^/rW-afSl+M, Var (?.) Mi&SJlUWc 

atgAftS*tfW*#S# (law of large numbers, LLN) *£ c 

*»£» 

^y l .y,,---,y„fii^ia^/ i Wi9'jZ, TI 

plim(y„) = /i (C.8) 

*«5E»ft;®S£, t* WtffrhgXS, W&M ill® 

Sfc*#SI-tft]8:&i5/*«»o 

tt® PIJM.l 

plim( W„) = 6, & SL Y &} —* i I' .t ft c;„ -if(WJ. ** 

plim( G„) = 7 (C.9) 

Rfll# 

plim#( W„> - tf(plimW„) (C.10) 

a + />d(a%lb %■%%) ig(S) = o 2 izid) = 1/6 ,g(8) =re ,g(8) = exp(d) , 4 ? 

&%-■^ 

ft, a 2 <Tc nttQpfffttxm S\ = -z-r 2<r, - 

^ *- , s 1 

?) 2 ajfrft^wxattth anreieifl s 2 &J6 


6S2 t 


- it*#***#*. «^»n.* 





a = S H = /S{ (X4>, ***** 

^•£t) 3 aaB.3), mitoz 

(sample standard deviation) St S„ 'Fjl — 't'A'ftl Stlftii S =, ££ 

rflj. E&PLIM.l, plimS,, = V plimS^ = •/"? = <r , Sit. S„Mo6 t J-- y t — it 

feittte 

14® FLIM.2 

5U ^ plim (T„) -a, plim ( L'„) “/?, JSl] 

(i) plim ( T„ + U„) — a + /3 

(ii) plim ( T), L r „) - a,9 

(tit) plim (T n /L' n ) "a//?. /3^D 

M*3£fl2£ — Win, 4-i *',.■••. X, I A# S 

*, #«**{**** bp 

fflitr= iOO-f/^-^yj/^yc 

fF£Mn#ft s ) *PLlM.l*u 

PI.1M.2 St (iii) Itai 

G,=\m-a„-Y„)/Y„ 

^ 1- stffiitfio g„ m?„ sire 

S9ft-itM, « */K 


sfiaiEfSif 


«*#***, s-t 

fiii-iiw^^assj5fffi#*iftiiaftf!i-^, 

3SM«?iaiitT)£XW 

##le 

SfiaiE^ttw^x 

71-2 4*lz„:« = i.2.-f*iaa-$ftWia#W—My?4. ft&tfflf*®**, 

M 

P(Z^*)-*-®( £ ),«*« (C.ll) 

5£ + . $ u) *«*£$**##*** S^SSift z„ S-'N)Ti£fc«iE& 


fftjh c: * ?€ at itM sb 
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71,1 


-flMWdt Z„ ~ Normal (0, 1)- 


mr.hth 




7f. “j$ri£ (ii^ymptoiicaliy “£ approximately/’ &ll .#),S - 

am (c.ii) *«, a*#***«**. z„ ttWttfriMttgtttt 

cdf® 3»r:fiiE&-|4l£A*f. ». ftfrifl 


*«*f (z„^z) **$ ( z ). as. 6[wfflfe»iEsm4si;iaja z. 


4*'IMS i® 319 (central limit theorem, CLT) M ffl $ -Sj fft 4 1 J5 3S fr 

*fi«>gf*2-- u tXEjiJft-M (#>&»*£«/) 

t't'Si®!! 

❖ i Y l .Y 2 .-.Y„rAj-^#ti){5,, ftxzSMmm-*.- t-m 


s (c.i2) +« x, v„$ s Wfmv„®*r 
e (?„) = ft ,mfsmj.sd (y„) -mm, a#. 

4. z„ 4-AWSMW*. m 

#*$*, z„ 

I£fit ((',. 12) + 

gftk&i+M&SjfftfrL&iM, (CM2) <!■#»» 

ftzw'eiw-afiif-fis,, mm® 


s„ M W 

**?*» » tfetf 5C (C. 12 ) ftU (C.13) ftffi 

a . mmmmx -mm. mmM&mmn. 

M3ciiT-»a««o &«&£. «fn*£Ffc«, 

iiUKKtt®, 


✓ a « ^ .. . ... 

004 “g ****#»** • >+■ & *t -**> : Aif’4:?€.A 






ftff]WlEUf£*r 9 &%R 

f^S^jESCWilhfec M j£»f (Larsen and Marx, 

1986, *5 It) .Mi£#c 




a, c.2 Tf*a c.3 

ft HUffi & ft , Sc ff] EiS-ifJU (method of moment) fit H (K)— 

PWfto Sfth, Y $Hfr* W 

a#SijE( y)s£ E( Y 2 )(**S£itf#*fEft1#tt 
mn .fMTfS**«#» e *r0 = *(A«)fim«, 

s* * awM-Msa, * r#*#« ?*,, w-ti*j.-a-ffiit#,ffl ? 
fte p. £ra£i*sw. remnmg {?) 0 ts ft# s(m^- 
aw ; $ns nip)# t* &%■&&%.,m g { ?)$**« w, m-imm^m&m 

Ei^esm 

$sx«ywwtem»%=E [ (x- fi X ~) (y-/ iy)] 0 m&miB. 

ftfllB a xy iiiit%n- 1 '£<X, ~ X)(Y i -?),&& o X y ft-ft-atti+it, 

r • l 

{e«***««, 7i m*mn- \ 

^T1S^S5Sfft^M_hS — #Mo (sample covariance) i^MX^! 

S X y = -r-ri(X,-X)(Y,-Y) (C. 14) 

m MlUuEaj, && «xy«-^:£ttStei+tt (S#*^R«ii0*ftt, 
m nr^Tff&gz, 0itfca^ttitMi7is-aw)o 

ipaB.4i?fft>ti£:aw, #««**<, a#-« 

&?&&&&& ?„ = ***/ (.o^), 

Pxyfeti-% 


fits*, c StmM. it Bit 
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(C.15) 


p - -AT 

Ay S v .s\ 


V)(x, - x)(y, - V) 

_ _ ■ = t 

{±IX I -X)*] U2 1±(Y,-Y )']'* 

I - I < * l 


(sample correlation coefficient) idi ml .. 

mrm. [- 1 . 1 ] 

±.= WA S xy , S x fDS y ^tSSW.^^#®C^iftS-lScS<3, ffiW 

«sff. r xY m m 

-, s x ftSyft8ii£c x fto Y ftMi&mtM-, n~. R xy £-mmfm^tt 
f., (BP4'S. v »Sy*«) s 




3 T+^Anasif^iSaft^Wii 

t?io ^•:y 1 ,y 2 ,-.yj^^r.i 

.&<*#*/<;y;^M-^«#l#*c H*«iS /GtifUtfH# JfrIU ! Y,. Y,,-, 

;«)- f(y*i6)c MT 

ntkiHM.&mm p( y, - >,, y 2 = . V2 ,-, y„->■„)» se&stx.fa«a» 

(likelihood function) % 

Liti-.Y^.-.YJ ^f(Y li O)f(Y 2i e)-f(Y„-,d) (C. 16) 

s^E®(*+iita#A!y 1 ,Y 2 ,“-,y„!(f t J^Sc 

Af&fcSflji+S (maximum likelihood estimator, MLE), H BL Htt W, 1e ft fW £*( 

«»*;*:&« 0flU (&#££Aff-&«{n*E L 

i)o -^aftwfttt), a«. 

J[)«±, asttif-fl W-#^-a^rteo 

ttlifcfiiSfte MLE U r%M ft $U 

MiiWSiajiJEajta^wiSo 3£&, MLE*m£***£sttttti-* 

710 (minimum variance unbiased estimator); f)c£ifL. YF. 0 fr9#TYflAHSffivf'lt 4* , 
EWJM'SO^lo [AiY£&.£, # If Larsen a Marx (1986. ^5*) c l * 
45KftS& 3 MLE, 
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iggTW#ti»i4 


it * K * * J* ,a : « Mi J>« .# 




m 'h — ffk ;£ 


J'Xffifti+M (least snares estimator) r -KCI^ S/hi - .SKft- --t - 

«r-: «-•+**-*««■*. furmaaii ? 

ft- BIKTuH^, 

T-Afo 

S (Y,- m y- 

i 

m isftm - y, 

Aftl^fSi+ft, Hilt. 


C. 5 




Ktt®. “£A" i£, #>./—AM 

-jL$mu 6.4%, sfri^tB$uji-H»AxA^($«sri 6 i/i!, K&mss 

««*+**? ib-T*»iIAtttI. Mlztefc&ii* 

f£--!Sfs,§,< M, & (f£A-$# 

s), stjfs^Manriii^Jt, 

aaSIgElel (confi¬ 
dence .nterval) AffiTS — P? - fiS, 

Normal (/<, n a-fc. 

?/« T&wjnftiitonyT-i-, 


Kt -S C » i# 9E (/- JC »» 
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l't-]/« r~ Normal 

(;,, l/«i - +f Hf/T-ft-ftW 

F( L-%< V ~J1 < 1 .96) =0.95 

\/S7, 

t & ■# 1 1 11 ff<j ¥ ft % E -f* ft Y - 1.96 /~n < M < Y + 1.96 //,;. T & 

P(y- 1.96//rt</i< y + 1.96//^) -0.95 (C. 17) 

HU (C.I7) BtlflE i‘h] [y- 1 .%/ 

rn, Y + 1.96//*] H Wtt$S0.95 #95%, 

+ #»*««#[ y «#*tt#ftA. 

[v 1.96A/7i,.y t 1.96/V'n] (C. 18) 

^ Kl—•MXfDHSif 95%.Kfs K|BJ. “Tftid 

*.v± 1.96/v^c 

HU (C. 18) 

mm®* pm, «£« = ie, ^jug^ 

M)ij(I^ 7.3, M it f-'Jii t 95%afsE[BlM 7.3 ± 1.96/-/I6 = 7.3 + 
0.49, [6.81, 7.79],. 4ftififcl .v = 7.3 £jlfcKlU W4'C e 

wfHiiibj^ii-esi^, a#w«is e (c.is) & m m- 

t 95% 1 ]rK.I'm] 0'J, fenW-SSjBift, MfllEl'6] 

l Y - 1.96 A/n , y + 1.96/v‘n ] {C. 19) 

0.95c 

(C.19) // a (C.19) ^Ere]ftvt® (interval estimator) W—- •'f'M 

VSfiKW (C.18) 0.95*0 

±18. + $£6.81 Si 7.79)o &(*#&/< 

tfe{X;S'Nir*o Hjtfc^ S«-«AsJt#^»AEIU (C.18) (f$ffl 

hi*. sft*ff*r«f*tof5i;B a m#&z&&iBir9£i + 

95%*i£, iilf /jo 

C. 2 ?lJdJJR@ Normal (2.1) 

/.hft *=10 65 20 tK#l*¥* (se*Miijfe) 65i+Hi£#, *f20+#*+65 
fcj-'NRlfc y, (C.18) .v± l .964/10 = jy = 0.62 (0#5 

Ajuwffi/j'ftic vrmumm, 20 -+EM+W 19 

^7^4, Kt* 19 ***606+ ft ^^**faE|a]M= 

ifc, H 95%65#*&W7 WBOEIbJ, XtT-K^20tfcS*Wf»®. 

{I£3+*J£69ftS.$3&ffi^iJT:i3;-&* u 


>JJ»P ^ . ... 

00 • a * «5 * * ft .- <«?•<: 




HC.2 


KB Normal (/t.l),** (i = 2 E« 


Ut S. v 95 % [x: |B) ti g- ^ ni V 


j 

1.98 

(1.36,2.60) 

* 

2 

1 .43 

(0.81,2.05) 



1.65 

(1.03,2.27) 

£ 

4 

1.88 

(1.26,2.50) 

£ 

5 

2.34 

< l.72.2.96) 

£ 

6 

2.58 

<1.96,3.20) 

& 

7 

1.58 

(0.96.2.20) 

£ 

8 

2.23 

(1.61.2.85) 

& 

9 

1.96 

(1.34,2.58) 

£ 

10 

2.11 

(1.49,2.73) 

* 

n 

2.15 

(1.53.2.77) 

£ 

12 

[ .93 

(1.31,2.55) 

* 

13 

2.02 

(1.40,2.64) 

£ 

14 

2.10 

(1.48,2.72) 

£ 

15 

2.18 

(1.56,2.80) 

£ 

16 

2.10 

(1.48,2.72) 

* 

17 

1.94 

(1.32,2.56) 

£ 

18 

2.21 

0 .59,2.83) 

£ 

19 

1.16 

(0.54,1.78) 


20 

1.75 

(1.13,2.37) 

£ 




}Airm (c.i8) 

Jt£. #g (c.is) remirm% 1, 

(c.i8) 

ffj&: 95%*{BEfe]£ 

[.v - 1.96<5//n , 5 ? + 1.96 B/J~n ] (C.20) 

stt. ^uefcnsf, M 09*^EiB]«E^jgiii*o *r#is cxmtfiinm. 


- MS? 



5 


(C. 21) 


(c.20) t m a , mnwtm 

sr-im, smi^s 

JrUlMtttEffl fy±l.96 (S//lo: ,, 

0.95, 

?p, t 


no ftt, s y,,--. y.i »fl#* 

iilE0jJft (C.22); 6: + ffi ^ ft ij -t W tffi a W iE OH IWSO. Larsen 

ft! Marx (1988, % 7 $)], 

95%SfsEl'nJ, 97.5 $H£»* 

<•**#- + «, f.-. + W SIR-# 95% m&~ c 5c Z |bJ : 

P ( - c< t, ,< c) = 0 . 95 <, (c®flc*STArt®«-J, 

rac.4iftaarc»a#. -BssaieT r, b*lkn ry-<--s/^, y 

+ c-SA] ^^TjMWffi^ttfiO.95, ii^95%* 

[_y - c • s/J n ,y ■+ c • s -Jn ] (C.23) 

M*n a disw <- ®Bi ja. ms* g kj« g. 2 g# e wsn. a h = 2o, mmu 

iftJtfi « - 1 - 19, r - 2.093, j ; &, 95%*f5KfBJl [y ± 2.093 (,v/ 
/20)] . }£ + y ft! S Hi 69® e BP® s - a (®4'nJ&). £ 



E0C.4 r#tf*«*97.5W»ttttc 
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(C.23) <>1.96 t&StfcS (C.20) *«)£§, gfiS@ 

/h. xt (C.23) jfilfc, 

7^(5 $—ASM, -t c, H in t ,-100 (I-a) 'Bfti3M, PM® 

100 (1 - a) %SfSK[B]^>J 

[.y _ („/:-'' / V r ^ ,.v + f„ /2 .s//« ] f ('.24) 

» 1ft f e ffl W SR & 95 % «ft E fHj = 

•E?d( v-) = <r/y^. m s //^fi S d(y)W*fttr({i). -ffttflrJEfflfiWiilfli 

fl-S/v^«Wy»g|I (standard error) . 

s/S7i. rn'i&my mmnzz%se(y)^s/.fj lc (c. 24 ) b/siis 

l 3±r a ^-se(.v)] (C.25) 


«c.2 « 5 R*illl*W»lA±^*W*# 

^9$. , i& # (Holzer, Block, Cheatham and Knott, 

1993) 1988 Jptit-itil * BA 6$ $ Sfcl&ittl flj t£Jkr (Sf 4$ — 'J'#* 

+ 4LC-.3 9>] 

£7 20 100 If * ft lit «*)!*«#. 

1988 4«^7£<K^O£)Ji; 1987i£ ;£.#>* BA 
4Un*<, *t 1987 *fll988 i**#*-Dili’S 

W, &*A#**»*r = 


*C.3 20 SR$®«rt*Jigr®KlSS$ 


; 'w 

1987 ¥ 

1988 ^ 


1 

10 

3 

- 7 

2 

? 

1 

0 

3 

6 

5 

- 1 

4 

0.45 

0.5 

0.05 

5 

1.25 

1.54 

0.29 

6 

1.3 

1.5 

0.2 

7 

1.06 

0.8 

-0.26 

8 

3 

2 

- 1 

9 

8.18 

0.67 

- 7.51 

10 

1.67 

1.17 

-0.5 

II 

0.98 

0.51 

-0.47 


w* <: ms 



12 

1 

0.5 

0.5 

13 

0.45 

0.61 

0.16 

14 

5.03 

6.7 

1 .67 

15 

8 

4 

4 

16 

9 

7 

2 

17 

18 

19 

1 

18 

0.28 

0.2 

0.08 

19 

7 


-2 

20 

3.97 

3.83 

-0.14 

•¥•*! 

4.38 

3.23 

1.15 


g)« = 2(>. ,< 

-^95% i f* K ff) £ [y + 2.093 - sc (v)J, £ + se (.y) - s/fn* 

2.093 A 97.5 -§■£-•&«.= *ti£ 4- 4* £# -$-&•& , ,y=-l.l5 

fa se (y) =0.54 {ilft «•#■.£ A*'J « •&'J'4U , EJ jtt-ff 95% % -ft S 
[ -2.28, -0.02] = 

ttjf=C 95% tfiftA, -S-ff- 
±(){i = 


m Mc.2±Sffl^ift«3j5rfto Ai+MS^#r*i£, ii'f* 

<, afl]jEftaja^±s«^«T»ss»j0 

JftT&SRiSTfllSaii, £Pi£, iBBT-iWji, 


95% 


IsEialltt-'hffimittg & ;£ piJj 


(C.25) 'PMfiteKraJ:. 

iamr^B.4vm^fm, t #*«*& a assies# 

$= *fTa = 0.05, MSm-**, ifia C./2-1.96, 

n. c-^.g.tkl.9fi* : 

[y ± 2'se(y)] (C.26) 

&aZ, #tt#ytn«2ffiT£WtS)tia. fc#M 

iS^SfffRNo '£ffi3ET-g, rtd'xrfffi/hWn, tXfT 

••So 5nftffJA0!lC.2|gW?IJK, BP« n 'bm 20, it (C.20) WnJM«IE 

S^-^i«{iW-^95%*1sKfBj c ilSift, 95%«* 

ffEis], *###.. 
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a#-**rfp#- eve. mffisr.* 



*JTAiKi ». -t&M) 95%£ftgft« 

[ v - 1.96vse(.v)] (C.27) 

jS+ttfttit i.% 97.5 tm&z, nn-'t' 

iafwafaix.rHi^^T-E^^ff©,. 

mx.Mr-ft t 'an , ra>;sn>ir+:3iffl#riaaife e *-f«*>*1®# 

JttiDM&iSlfclfsIE-S. AS (C.25) ft % i&U 95% K fe] A ££ & to , 

(c. 25 ) tt hn (c. 27 ) 


#iC.3 J®ffl$to#*£©fSl 
1988 •#• 4 s - it «5 # S ^ ^ 'S- n ftfc 7 - ^ i, 

5 tfttfrA* £-xt + ffrA.t*Mr- 
'K*.a*»-A6 a c -i*. -fn #*r ft fl *is 4 t 0 fl.fi, in #£* 
m # & ft jk-iut 1 ) &it®j;, a* 

flUei*, 

fl 0 i&&.ffti1fiiZ*t4) m %T (matched pairs analysis) 44 — 't v ^J J f‘c -&iS.X, •$■*}■ 
*it#ifc7-*±*#te#h4-*;*-***if«i44A (fS, **^MF) «*# 
#)& — >k.i£,2& c 

4“ fl s tt,£.?./C&£fl 0 W -ft4L6--MfcjJtfl *$£*«> 

i-S-£illt 0 ;j - 4- B, ^*41! fcflX A.«t#-f- l. ®»'J4f-f- 0 

44 i*|4rA«W, = l, «#] w r = 0„ te 5 

« =241 A life (241 $ »4 Si i£) c 5 B 

4 *tf w Witfft'fei+tjtB *» W, AS'l^&Sittt.f.Afca * 4 ^* c 

4t44X* y, - B, - W, 0 39E..&. y 

=& 4 cfl, i'J YfMfc-lj , JH YStttO; *» 

m yftitio t£, /i=E(y,) = e(b, )- 

E (w,) = e 0 -d ws 

- t®,&*>-&tf3, & 3U5l$L =-A4i= ,«^7. 

4'] fl A # A A * A >* If SI d H - 0 W #3 — -f- it in mu faj c 

tt flit 241 «lt *14fc 4S ,A , 6 = 0.224 ft s:=0.357. SUfcj; = 0.224 - 


0-357 - — 0 • 133 c •#,«, ft 2 2.*% f , * £ Aftt 

^■35.7%«*ffi c i4i±-tt# /< tfi-'hJL 

ffEffi, M> 7 H 95%¥) 3L1t & W , 

4^**## *■*#£» tf^W»*.Ai- 0.482L’H^^«(C.21)] o 
#(C.27)4Unf* *J JM - 0 fi - (?„• a - -t- 95% X# E 3fr - 0.133 + 1-06 
(0.482/-/241) — - 0.133 ±0.031 = [ - 0.164, - 0.102] 0 99% iff 

- 0.133 + 2.58(0.482/7241) - [ - 0.213, -0.053], H t %tt 95% 
n»a (5i &3-4--7A £#-&{£&. a, -caspife^. 99%iffEfii &-£ 
?ff 8 


if)±c H^.vWteTiil 

se (v) sHn^iu— 

T— {H£t, 

=f‘E^SfcT«/hW*fgfK|fti. 


C. 6 {Pi iS ^ 


r** M-7, 

aS&iiiJltfflTs ( 1 ) - 7 -^lP 7 fiJ[|ifSiJWaM 
tt^PT f ^&5XAt.^7lH4? (#fi'^c.2) ; (2) iSAft^T.liffl^-f fiJsft 
t#«j? (#i«c, 3 ); o) wrmtoMM! 5 nyi&&'j''TmMJ 5 n®ita®j& 


{giSMMS**qiR 


*TW***A A ft Be «•«#. ftttAAB*ISl42%tt&*. I«SA B 

m&A A«^3li^WKA^SftW«, HdfcffiW4j£#&#*rfc#tt 
8L< &5fl-.fc£fl-^W«i£AA. SMT-^Si(iimW±MfllM®tiOO« 
ft#AM -I'ff*. icl*TB^a#ASSSte(t<J«. flKJ££ffi1fc*N1¥* 
t. W53Aftr»l««jaAAM*c s- 53%afla®aP7f|g'i' 

W&ttffi42%„ &&A A -+***? 

s^S(ti'S*MaA r. Eatt 

R •££.(£+' 42% ftAWrfi TKj& A A SB&tl. £ — 7 100 
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. ft * itf .* "* * »fc ; fl&tt .*£,<* 





siMiSLmn 53 AST A MSSiS tfmmS*» ff #tt 42%ffl 

4t J1S 41“] @ ft) — A fr{£<, SSi (hypothesis tesr)-, 4 

4***»***a*a*ms. -«m 

ft ;m 

H 0 : (# - 0.42 (C.28) 

&£*»«» (null hypothesis) 7\. £ A H*. 

iibm&mtftHmzmxk&n&tt).- mm\AS 

u:.28) mm, xmm® -&i*ii+*-= 

(i. T4 3 , 7f ifix k§ (alternative hyporhesis) S. A 4 1 1 5? 62 fe) iz£ A 

AWKStt^JAAO.42: 

H,:0>O.42 (C.29) 

a rmif-tn h,,awith, iFnwmjfc. w 

tfHMT Wffi« 9 *«*]*»««• Ho MASS 

looftaSAA^'J-'tlM AMI? A£«A»&r«1®, «A4A10()M# 

A — A to', «fni£A*lf»ia»Jf'J^T 100 tt.ffit 
AMa4WH„iS/iltfft§ s 100 A*# 53 A Jf#£ ??£«*!& Ho Steffi Mr 

jgfcUKifco i ^ig^c ^MigAAWA^tt 

&JV&LM-0.42 8.frfnSiHi'ltef£7H (l , ttlbS$ L$*1H. S§-»UH*£ft 
«IftfJ*mff*Iie‘e* SuHffi# II £££.. {f.H&W 
-ft. Sn#d>o.42iiiaflJ«W^4£H t> . sfcai3E3Ul£fti8 e 

mr-m^o mna, m\mn 

^wsX££&Tm\\^imw-. AfiMisMw 

Oti) A¥ (significance level) AS f$ # S & M A A AS AT) - 

A (level) 31&&16MA'J' (size)-i?#ffe] AIK I , 

c = P(?ef& HolHo) (C.30) 

#itAAaS-«^ “23 4, AX£0ttF*&iio««*" 

F-t Q ta, 

A&Jf r*{f!. J***±ttft7#fn*JIK13l$ftigW££J£ 0 ** « W<K 
AO. 10, 0.05 -fll 0.01 c $nH o = 0.05. ®JW&#A/fotSiil tf H, 



saw Ho 

(power of a test) ** f 

l $AHII£fta£KjM^o 
T(fl) = P(Jitt Holtf) = l -P(f 11 

l D MA7(IMH'MS5*¥. 




Jft&tHt (^i^Mi+tt) ffi-'-MIS^fg. 

* & & £r i?: & a ft w ±y d m m m « a , 

«« -f-ttttSm* (test statistic), ffi>J T, Jg(f ««.# *fcl*-f®« u 

t. : 

KfnSH&SA-'fffiftaW. i*&$ff-4EtM£«fil£ 

^H,WSiRH IC 

/ fclnj-'MfclMft (critical value) c «tfc8^M«l», 0rX4Mfcffi4fij*iS 
1SSS9 r (rejection region), # 7 S£ ft'US # (S , fS(H 

S^Tfe^^SlMf^KS. fi, ££ a, fflSf a W Its# (it It & Ho ft 

(HSg^IEilatW T S(n#Jitlft5^®^* C-, a 

- 7 Normal <,,, <r 2 ) fx ffi 

aiafitasie* 

H&:<“ = /*0 (C. 31) 

*?s£££WE*io 

A(fj(R^aw=#^a;® 

as 


H .:f*>f*0 

(C.32) 

Hi :/i< fi 0 

(C.33) 

Hr-M^Po 

(C.34) 
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life (C. 32) it; iU - 1 4 ffl 2? 2 (one-sided aliematiw), ft ft (C.33) Hi j* 

(('.32) ut, H,: R 

/<>^o a= ®aww ,< a .«,, 

*, 3|i£ (C.32) #8 (('.34) *- tSSJJ4i (two- 

sided aliernaiiv,). 

iS! ffl 55 .- 

(c. 32 ) fi'itL. Mt#*aj®v “£«r & 

*^ /Jo F=t, H, H,. y BA5IJSW 

£am^7Kr-J-fc*£ Ho «e? a«5tt«ffi«uiaswiKaii-«iWrtiife't: 

? = v' f! (y -- /<(,)/.' ~ ( v - ^o)/se(.y) (C.35) 

* + . «• (v) -sS/7iby *&&*«., /ft§S*{KW< 5$ 

ffJtel / 6*MtT, 

T = Jr:( Y - [i\j)/S 

U7 *-* /„_,##* c WiSff- 

tfteftF ( T>c I H,,) =0.05. ftgifc, % 1 ^fi^lW«^^5%c -Em 

fn^ui r. 

t>c (C.36) 

Stt. ,- KJO (1-a) ffftftHrs 

i()0-a%, i4€ -•f'AMttH (one-tailed rest) 

*&&&.? tttfitti-S; ®c.5imT)&ti., 

«mi iff®, 



ft? # C' « ?*X*, i/- 4 » ^ 


►rf*7 




JTft (C.35) H () :// = /,„ W t Stiffi, t mi 

g*H\vttft«ii5!se (.v) ft. -t-Sltc 


«c.4 

“f^tPapke 

(1994)], 4- —-f 

(*.£. y^ - — Normal (^, ff 2 ) E *j- 

Jkfttf ft H® :/* -0, *# it#-ft *f.i®. 

i&^H, :/<>« 

?->* ?fc -p- _L t^-iKf H„, i£flt, 


ffitS-aUn# 36 ****#?■*4L^!|SJF-ttc-i.69 
(£^.0,2). mm, -&%. i>). 69, 4Unsus& h 0 *&#. ii,, 
tfc V = 8.2 #° .5 -= 23-9., 4)iU4 /=»2.06, AL * $. 5% *• -f- -k-fe % 11^ *t£. 
it. &in #}%&&£ 5 %*+ i, + *&#.*■#**■ = 1 %^'IS^- 

{£*L 2.44, l%*-f.t4£i4 IIoc i££#£*»« C.2 P] tf* 

FS: %M&T- 

ViiiL&faft$'\ 7 0*.'l£##.S. : 


(C.33) (C.33) M>& 

iOO-a%SJF* 3 FM--'M6»ii. S3 

r< • c 1C..38) 

fl'm^Ho [ifi## (C.33)]. &fl£##^S»F7T : *M«S«Jr 

sEH-ttwena—as&M? .v<^ 0 —wwife Ho= 

fMje&ft'h'fr&ttttiFft. uutM**ftii*;jc¥{B£ 
ac 4D«H I *H 1 :^^ / «l&ai. JlliMJft .v 

Ho: -ttt/i^^^'J'^Mv, Ho Wi£# H, Tffi 

!r I > c (C.39) 

jfc'K .t^am (C.35) + £ tit»M^^®c •'hSIitftSi (two- 

tailed test) : i£fl*f 8ff]#M'Nl> c & r„ -, ## + ft 0 100 (l- 

a/2) 'SiHWj W»B = 0.05Bt, S'J'-i97.5 W 
$H£«C, '^tjF.SHo iE5l*]‘&R£ , 5%9M£»ffi*& (#flc.6) 0 #J5o, 

«t n-22, C = 2.08. & It =fil + ft*g 97.5 ( ES 

G.2). jfr; jVi; 5%/k + ijnie Ho rffiSSt H,, r SEi+ftft&xttii&^Sa 
2 .08, 

69 & i** ■ >) *(*.-* -y ■* i*.- .cirt>«.i* 


5%M#* 2 P±fr:«e Ho ia« iv gus. -at ins 5%?ky- ks 

Hn", + #**i*£W* 

fi/Ffltff?ffiWc 4n#iftHo:9=0.42ffi lIo:« • 0.43 

is ■■*&$”, iPitibajBft fa* 

STS'hSftifc, 

Ho", WA& “®S iy\ 





«p*#^A'j^iJsiii?iffirtfi:'^iiRSJ«flt (#*c.3 &•>, naxr&i* 
JgfcftT-inT*#: y^Sfg^T, -ft' 

T = -J n ( Y fx a ) /S~ NomaKO. 1 ) 

Sift. *f+*M*. SfllnJW^ (C.35) tw 

R*rat«$A, mvx 

«#*»*, t **i$ri£ai£ 

7i<> mx n 't;A^-&yfafnfijii*#?ffiJESite^{Efff^* < 

HS^fBfhfo * ftt. U:A^ 30 -60, #S?31Rf£ffl * 


Wak c it V If. if Mstb 
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ss 




*#a*t«iS5%c atiojtf-fss, rant, mm 


wc.5 

^*lrf S*n*t>M + (A^C.3) f, A <H 

&&& Hu: ^-0, ^^sL’UikA H, :^<0, * + h = 0 B - 0 H - 

ilff ^ £ 31* y - B - IV & # *& tf., 

W =241 + A il f 

£f*'Jy- -U. 133 sc (y) = U.482//24] **0.031,- ft - U 

t M-if-f^jlil^. r =- 0.133/0.031= - 4.29, <ijftf&FJ, #;£i 

&*}>;$• *,#7 240 7- I * Jt&) ? 

He I^Ji, 

0.005 (1%tf —-f) flfr-JMt #4* -2.58, — **-f- 

4.29 ft t ft.#.#*]-? H, i*7 7 4'J -f H„ 0 A , 4Un #&»&£. 




a^w^sawa^jk+^-ssflfi-.iiBStTa^fnjai, *r 

ft, 

*&#E£KMg.&, fWm«flraiaTMfi*c 

#BtJWfi!«$fi c #V5feiS 

ffiffitt, i+ff ;. p 

ff* —'hittW, %fS£ -1- Normal (/., <r) &f* + ftI&Hu: /i = 0« 

rae, mmmmts. T-/^-Y/s#®fcn±mfiu#iTmwif.H v m 

T«*«Hfti = 1.52 (ffi.tSHfJf 
HWiS#af7K¥»£«) = BE«B&*HfT f fi, 

^H n Wft^a#7K 5 Pr astjfew / ftiRffteMffl&SIFrtfo HfcftflM 

teJfeSttf-tt T-ft'-tffi Hu T (E^SiHfillKS Ho T) 
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<g >***•*■»* • *T <e.?H? * 



fjfumm 

p a =F (7>1.52!H (l ) ~ 1 - 4> (1.52) -0.065 (C.40) 

A*. 4> (•) cdf., &SZ, /.{fiita# 

+ »»Sti^»WWfi 1.52 Wi’to BrR 0 ##fflC.7 



ffl c.7 ***=*«**£ /*>#»„. a i*i.s2 ftW p tt 


iT /i {H = 0.065, fta*ffi 

**¥®6.5% 0 Sa*ft>{n&1KP6.5%W* 1 f (tfc^ifes%) 

6.5%K)*¥ (tfcj*TiJt io%) t%j£ 

*£-£«& fv *rr/>£. 

«msi» r {t*£i 1.52 tiriRW 

It®. pffilPW*tUft»#0 

AfflflliaT. ai#&#raSt«&*W**&/h&& = AffiSSWAI-f*, r 

-Ft. tt*i& t - 2.85, p 1 - 4> (2.85) ==0.002, 

staift. sn#*ffitisaic3e«ns, ffcmaasi-^fin.ssw 

S0.002c £#«¥»&£«? SP 

»*««]** I aMt*Jl¥*||#S, 

mist, 3-#®, **» P ftJUft# Ho 

ff]#SJWa«=0.47. W y A ptiL = i-9 (0.47) =0.32, iPffiMJ H„ MM&) 
Bt, tfet 0.32MM-«M1S!l — 'Ftt 0.47 *W T dl, 3S * $D &tZ±, 

sfff*Ho mmmsm i 



I# pik, *G.2WAr'rftff]^f« T#c 

£mit?fti+u&iX¥&n-ummniikrtn- /> ®, ^a.4£is^;s p 
®W/ ftKffi^/tifKlcdf Eh#, 


flic. 6 

4#WC.2tS$# (Ilolger et al. , 1993) *t4fc#r M. i& & ,3) A 4 , 

#&, 4 £ 44#44 4 £tt ,, «*.*H**h'jL? iX 
fn£.*t4ic.3 t *WJ4 20 ^riflr«#*^7i£^ttThr £■**£#:«# 
*.#•£*.*-1.15, 1844 44 1987 444*3444, ii4444-f-Tf t $-7 
4 26.3 % (-1.15/4.38= (1.263), ii - at *. 4Hh #t 4 Ait, 

A,n-tUt #44S'*h4l#itr )8] 4.i-#..£*7 344 4# 

#, f£, i^filiit^Ho: 

/« = (), .'o^iMia.^ii, s/ ,<o, *t p £44-444 

H,#--13-H, r #HoT. 4444£^4 C * H, fl*4l-4 

tl f) "ft , #, If] 7- 4 ■<»' ?i — 4 "T § t, li // > 0: 14 /( A •}& IS tit Ji £ Hd : u // 0, 

dj 4 .y - - 1.15 *» sc (.v) -0.54, it;-1.15/0.54- 2.13, i£l& 

4 5%'#411-1.73 (44-4 ;„44) ©*4 1%'lSlf (i - 2.54, 4414 
p li 44s-444-4 : 

p tS - P( T„< 2.13) (C.41) 

i(.t. T V) ft fi ©4.4 19 4 t (C.40) 44*3 

JSL, it J ZB%'£A-f-tf4.%Z (C.33) 44££ (C. 32), £ (C.41) 44 
la,4.it4- /„^4t -2.13 «;64©4. (4ffi C.8), 



EC.8 /i<U, §^#*19, r=-2.13WW pll 

flffliG.2, Ainx-fril p 1£44 0.025-0.01 ti'»1. la 4 it & #- i& 
0.025 ( 03fr* 97.5 2.09) = 4'J #i**> Stata 4£.#.10 


^ - -.1 ±fi.* -* 5 ir>: «C ft *.* 




pil; if 0.023, Ho T-^aii 

■is;, fA, i*#&2.5% (*.*/!}•«. 5%) 

i»| >*&&#«$: #.#>,«ife'fgiSL; 


/>fi, ffi«fil^*J8;Kfl!lffi*J*M 

»tt®o *T*t,&ftiiJttLff / ^-9t. p«it'»SPT: 

P(| 7',,. ,| > 'H)=2P(T„_,> If i) (C. 42) 

itt, 7 T.,-,^7 t BS#l$St„ (jttT*W«, 

t..,.) =f%, ff-s/tti+ewaext®. 

wfrWtiiR, w&%2®„ 

7U ffiS&W p{£iHfM-'l?S:£. fa'nJjfai^^Wrf#^ 

SJSri itfjp®, p VcMiSL, *t«>i20, & 


mc.7 aifiite<i#s« 

flJfliii,? 'I - ' n a<) ge. St & fS- (n-241), 4.29c 4- Z 

iUK.$ftto£* p {Z< - 4.29) ifc?f-* & # 4j «• 
iit, (ifcr&tf) pte/L^-A^c ilAfi^ Ho 


/MS: pH 

(o * ^«^«Mwgiea 

PJ A / > c , t < - c, I H > c c 

mt&pvic sn-mfpaft&wjiT *>r m p£ = p(t>*)o a&ie 

<6ttWJS«< • I JI^(t=P(T<i); Sn*tettan*UI>c. PJ pfi = 

P(' r I > 1 1 1 ) : , 

Gii>ftim&:S ; 7)c 5 l z - a L2^am,5P4,2!3 p ft<a tftfSfm iOO-«%*¥ 
M*g HoiffiJ.^ pfSS3a 100-a%*¥^ft H,. fcSUIBM'W 

pfiTf^^ajg^Ho^ 




m % ft a * fg & [b] ?n ft (g » & # as # s la # m * sb . w « & s *e ffj z. m 



(C.34)n fS««tneWit/i 89-^95% tfaKI5J r HuT./i W 

(HS{fi/ l0 4<ffiKfi^El'n]±,WmfnW 5%/KT-JI-i^ H<|: /< = /<« ffl&JR H, : 

/«*/< 00 ,S;t,&*,Ko*Ai£Kffl,M8ff];Slfc£ 5%Ho, 

s-xit-s 


0IJC.8 

W5 + 7 *# + ■*■*& «ifc /i«-^95%J«- 

Bl'i]^[-2.28, -0-02], 

H): /t = 0 m&m. H,:/^ri, i£ 3L ■& IK i*] i$.-£-iff &, in , 4&, ■til ^ fit-&■ 5 % A -f- -t 
iE%H|i;/i= -2c **-t ,lkt.it‘tXttB.fl,&&.-+4i.inSfrX1IUUt#lA 
&-fa. it 


£^5S14^&i+S#14lWmt 


SEi+gSftftf&X * MA'K 

H () :^ = 0,Sfn®S t = .v /se(.v)o Hllfci&if'J:IrttfftISX v -it; 

fct c / SEi+ttA-tfeftSH^.y ±. &i¥MIS>ic(y 


wc.9 Big^sssa^Siawiw&Di^flS) 

it Y r £ W ft W et £ f-, « 

iHHfc «£ V-Normal (,,. « 2 ) e t &*■%.$% 9 * « X 4 tt « 

«£&HKtt4. H<,i ^=0; H, : < O 0 

®£jff if* 1 ] A, 7 -'f-*. X # n = 300# 

S& 3 +#, £. ii Bt #-f # 5 ;= - 3 . 6 . .fi# 

A## £ % s - 18.7; S fisclji) = 18.7/ v / 300 % 1.08, t &.■$■££ t ^ 
-3.6/2.08^-3.33, ; * /> {£ £ A A ?■ A A 0 ^ 

A i/J # # tfc £ £ *+ -f # X T St £ it at ffl % £t if- A # J. * At A, 


Sn^WfciBJgS&fii^atKJK£SEi+ 

MU-3.6 5)-#. 

736 tti+{g 3.6c 




#fM7*f#i*tt*l***tt (practical significance) sKSSttc -'M&tHft 

t^mn^mwMXc 

a iUBCo 

1 ««*££ H, t 

mm h, h-jehm, 

*T V ft# £«##*:*;* 

M^JcMttaT?. ffiSJtffiSH&aftW-attc ft&Ho: ^OMrtiti 

^:T-y/(S%/n) c ES£$ plim ( Y) - p. M. plim (S) = a , Eb ilfcfffftl. 

j«> 0 (fct#tt), Jil!l T Bfi*«—ooifti (WifiFft«4s) 

ift, 4<t mmm&m h, ji f&n 

sgsssft. 


C. 7 


«***»«*»**, mtmm&mnit.c mi n. ««« w^—t 

ttittt (BiMit) jfffl tp*?K—(Ktt$* WW*|*) 0 

atfSS»jto^^¥o 

4jea+. sinfflTtf-flga:^tr**ffli»-#efsr#i)&*Mo $n# 

0 £&(*#», id#^ (« “theta AS") e Wftitlffittiffgo 

a#^#wsF*t. 

*«*&*« a#. mz pmm*p ftftTtaattih 

®5 »*##***, **, affli-fifc 

W-#*»»!>MStl-*. tfcffl 0 <S “theta 

fflT), 

a&#* rfl-afeje. aam&wife 6 wastf-tt.®—msiut ^'£££^« 

► 705 


**.-* C* M&St H-MsSs 
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sx •#—St. *n*3? 6~ 

1 . 73 , -am-mm 


► ^ it 


MU, SHlfti£rftRt*«^ftft.55\ *aS»/jN#*ft.©;6^«ftfn:ff& 

ft. *#*ft®££Slfc4:*»r 

lg*Hff#IJ65-«^JfSit*&9't#iffi, ftR£i+*£^+g#'gfflIU'Efno 

ifWJtjH^1f0WiSfrK€^|Hlfft, ngjt, g*W(RS&Ift5* 

MBffl-'M&i&gti+fi: 

t<ft— / t'fafrfHtt\tttnl3im7£f& a ft -JSr&Ji. if^-^/»ft, fg#afn 




tf.sLftffc 


SriSiE&ft 

£^SSft (»ft) 

fiiiM 

«*«R 

+ -l>ftPB^ai (CLT) 

p fit 

S-fsElU 

Bfita#* 

-a (ft) ftif* 

Jgft# 

-a (ft) 


usiMt 


ftitfe 


ftitft 

n*um% 

flxK1$-5& 

W^JT£ 

^-aw 


ft|Hjfti1-ffi 


±m&% (LLN) 

MS (ft) *¥ 






>} M. 

788 


(VISE) 

SffifWiS 
S-Mtf-fc (®i5) 


tefti-S 
t mm 
fe^SEi+H 
XZlljXh/. Ug$) 

m 1 

ambuss 


xfift 

ft# 


C.J t y,,yj. v, « y, ^ 

Y- 1 4 (Y 1 +Y 2 +Y i + y 4 )>ja 4 WiSfflL 

(i) m u y 

(ii) 

w= ¥ V|t i y = + T Y » + y Y * 

3£ y, KQ Wiim* * W 

&92r£- 

(iii) «ffi#xt(i)*Q(ii)Wfc*,#£A.*; n MW'MiitffiStffi.y 2fi W? 

(iv) SCft^-igF[jT5tAEiCiyj ,t 
w < ,-a 1 y 1 + a 2 y 2 + li3 y3 + a 1 y 1 

5S+, >jffi W, $>;/< M — -t-XMttitfl, a, *a± 

(V) if# (iv) 

c. 2 iifiJJMr.i M -ti 4-y,, y 2 ,-, y„ 

tSitev 4- y = 

(i) fj * 

w^ ai y 1 + a,y 2 + - + ^y„ 

^ + , a ,*i|!-»o >jffi w a a , in±ft-& 

(ii) $Vir(V„), 

(iii) XtfffoJ a , <7 2 , ••• . a„ , W ±L : ( a x + a 2 + ••• + a„ ) 2 / 

n^Saj+aj-t— + (i) tfl (ii), HE B M .R 3? W a 

«jMVar (W„) 52Var (Y). ilYMffiWiftttio [fcW: S 


«* r mmiti+Mte 


>707 




C.3 $ Y ttjj&o 2 

'M-'|W| Wffi-itM: w t =- [ ( r,- - \)/n)Y fti w z = y/2 ; 

(i) W, ft w 2 #££ ft 

* **, *ft«-*»*«*M* 

(ii) & w, *11 W 2 [fS7: fjffltt® PLIM.l *a PLIM.2; 

5ttx- w„ aspiim:<« i)/«]-i.;*-*tttt**-*»? 

(iii) ?}cV;ir( W,)fn Var( W,) t 

(iv) vfeiiES M “&£” +*«* W,&\t Y (*** 

Hi iM *fl # It.;) 

M9 C.4 *J-FiEWI8#L$t X ID y, X T, Y 

E< X ■ Y) - OX 

*£otfj#3£ <?*^T YMffltRfltfe&fflitX M$W<. 

(i) Z = Y/X, E(Z) = 0- CE.2 ^|W1 

1 -tt®CE.4 e E(Z!X),Wffitt® CE.4J 

(ii) (i) fiEEftit* W = n-^iY/X,) tf WIMW, g* 

r J 

UX,, Y,): j - l,2,-,/.iM-BS«.#>Kc 

(iii) TiSPJtfiJtfcSiHAt&Wft&rSfciBo USDAffiJgJJSIHM-fP! 

(ifcjErifc) 

iBSBSM (ffl?#tt£%W) &8»r 

#8, usDAinar -gi££E-mte*4ki, 4 

Y, = ?S ft# X.--W. i a + 8 

-Mrft r « = 17 (ii) <? Wtt'it 


ttftufe £*r fc j| 


1 

165.76 

374 

2 

96.32 

209 

3 

76.08 

253 

4 

185.35 

432 

5 

116.43 

367 

6 

162.08 

361 

7 

152.04 

288 
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s 

161.75 

369 

9 

92.8$ 

206 

10 

149.94 

316 

11 

64.75 

145 

12 

127.07 

355 

13 

133.55 

295 

14 

77.70 

223 

15 

206.39 

459 

16 

108.33 

290 

17 

118.17 

307 


C. 5 V' $3 —Bernoulli id) (0 < 6 < 1) fi€Sff3A8W*tMi!i 

it ft# It 4* y= 0/(1 -d), gg-'Mi#!.#* 

i y,.-. 8 .w 

ASKifttt,# l J2:fcte 

(i) #ftA toifciSffiitft’ 

(ii) #iJfflPLrM.2 (iii), &BM G&Y W-Sfttf-Mc 

(W&fJit#)* m 

ffl&S -tNormal (/,. , 2 ) .SttlKffig 

til#* a 

(i) tt/H *!**'£**t&*. 

00 wi®a*tt«s»4'FrW'i''c m n 

(iii) n = 900, #fl#PJftTf«y=-32.8ffi 

5 = 466.4n it# H, Hd ft t Stitt; p 

lie (B3tfrT~ / h*8j#*;*:/K G.l|fr5'lK)#itlS^^e) 

it#£ 5%*T-±ffi* Ho ®J? £ I%* 3 F±XS0t«r? 

TW^SiSiTT,^ w? >jlBMBt(tXA; WX^}W? ^SrgSJ-tft 




>709 
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Wf, D, NonualC^. 

(11MTS4 1 15 tTAWjRttftife I* W-t 95%af5lx|' D | c 

H„2lT,E(D,) 

feffA? ,< = e(d,)** 

(iii)4: 5%ffl + + 


T. A 



1 

8.30 

9.25 

2 

9.40 

9.00 

3 

9 00 

9.25 

4 

10.50 

10.00 

5 

11.40 

12.00 

6 

$.75 

9.50 

7 

10.00 

10.25 

8 

9.50 

9.50 

9 

10.80 

11.50 

10 

12.55 

13.10 

11 

12.00 

11.50 

12 

8.65 

9.00 

13 

7.75 

7.75 

14 

11.25 

11.50 

15 

12 65 

13.00 


C.8 MtfltfM (1/5/90) (NBA) *lft+fc3# 

TH&mTSSRig: 


• it * e .•* •* ■* 6(t : m m j® .* 


710 ► 





s* 5 

KGA-KGM 

Mark Price 

429- 188 

Tn*nt Tucker 

833 - 345 

Dale Elis 

1 149-472 

Craig Hodges 

1 016-396 

Danny Ainge 

1 051 -406 

Byron Scott 

676-260 

Reggie Miller 

416 159 

Larry Bird 

1 206-455 

Jon Sundvold 

440 166 

Brian Taylor 

417** 157 


-amiss (o-d $ 

ft: 4- Sn& + JM y, - 1 ; iPA^il y, = o = 4 0 

-ft 3 fl-KfigiitifcS&Wffi*o 0 W aSttitSS V = FGM/fGA, 

(i) ■ffiit Mark Price W 6 ., 

(i.) 6fliansw#ttifc#» 


ns (i«> ( y - *)/*( y) Wi a £ ts * ie £ M. £4> se ( y) = 

•/T(l -Y)/ nt Mark Prxe iHjStf.T H,:0<O.5 W&fll 

Ho: <? = 0.5, 

c.9 lg£S-A*»£MlilE, 

(^U'^tfjfsffiail) #ja«cftfetoW 65% »*/«» = 

SMA64£®af c 

(i) 4XftS«S^ia*AAf*:» 200 AWBI?l1¥^»!»«*3Rc ill 
**£i:*r£ttifcSA« 6 s%f?f8.&m&n%, w<z x MmmmMH-Z' 

(ii) xmfmm&i f-A? + 

&M0.65. 

on) as. #is* r-t- 200 A«#*tf£a*i ns aisstii 

*0 «5A, 

/J?? 

(iv) tt£##-ttft*g3£treiUlfttiA«# (iii) 

w* <: 




C.10 1994 San 

Diego Padres IK Kite il, ft 419 ft * £ 4* rfc t 165 ft . ^fjT 0.394 tK 1 
Hl-ttJ® (bailing average). 0.400 #**«? 

mm, («'£«! 

m 0) ^SDr*^ s Y, f-l Bernoulli (d) f,ji,T>.fM, 3n*te < ft ft 

•i-H-J ft ‘HTJflfcd 1, T£ Y,, Y,,-, Y„ Bernoulli 

0 &&&&!&#,%■ & „ -419, 

»■«#.!* MHftAatltf e *h t: &«**«& tt I* M*?- 

0 349 .ffjflj se(_v) - ■/ y(l - y)/n & — #^tc, flj f/j< if; HI iS #• . t^Jiu 0 

»-'Maftt95%H^KM c XNliES&UJ.&*&%&&- 

0-400 #*#? ff.t.JS#, 


7i2 


► 


*±mn&&£\ - 


if M * ■* ; 


.#. »«,tf 





11 D *EP¥ft*MSEi£ 




D. 1 ^^MSi 


S^D.l (£g) 

-'HEfcfmatrK*«*H6i#. ~t w * „ 
Mm ?lj, IS* m *#*5J#« C 

-tfSJKlfc-'j'- m x ,, Jf?|5*2|$ 


Oil 

a\: 

♦ $ ♦ 

Ol» 

<221 

Cl 22 

1 • ♦ 

0 2 « 

a mi 

<*m2 

... 

^«a. 


iC ^ » a t , S SS z tr ftflfl j ? f j iM 7tM o tfc 5u a 2 5 ^ A ^ 2 t j #0 ^ 5 ? l J M 

#** 2X3 «»««•?* 

► 7/J 


W* D 




(D. 1) 


745 


A - 


* 2 
. -4 


7' 

0 J 


X'V, “7 C [a*j 

5S*D.2 (ff») 

(square matrix) ft* -'htfSWttftSfeftX 

5E* D.3 (Aft) 

(i) — 't* L X m — ^ (miS) ft A ft (row vector), :#°T 

i5>J 


*= 


(rr : , s 2 • 


x, 


) 


(ii) — ^ n X 1 — Ja]ft (column vector) , 


y= 


r *i 

>2 

L*.J 


MX D.4 

*S A (WStW^tt uma (t = 0) tf, 

'£«*-***** (diagonal matrix),, ->H*ft 


a u 0 o •*• 0 ] 

0 a 2Z 0 — 0 

A - 

.0 a o - « m , ( _ 

%Si D.5 (#(*£#&#£») 

(i) ffll («*Taifl#ttM /J »X n IM4SEK (identity 

matrix) ftffift#* 1 ifff*fl!sffi*#* 0 W«ft » s 

01 
0 

1 _ 

(ii) (zero matrix) 
ft w x„£R: o 


'1 0 

0 1 

.0 0 


D. 2 *gP$35 


ra-HP;! m X H A fflfl DjaaXtSTC^tSifDMffiiD: A + fl = 


7/4 fc • . 

g&r&'T&M ■ a ■*&#$* S'if': 





[a v : + ib v ]. 


tlsin 




a u + 6 n 

a )2 

+ 612 

** 

^l, + 

A + B 


a>i +* b 2 ] 

a 22 

4 b 2 2 


* 2 « + b ln 


• 



: 


J 


i 

_°ml + 

a m2 

+ ^2 * 

•• 

* m ri + b mn 

r 2 


I 7 ' 

1 ri 

0 

-41_ 

r 3 

-1 31 

i 



i+1 


1 1 

1 

1 

L -4 

5 

oJ 

U 

2 

3 J 1 

.0 

7 3 J 




gSMUM -'M?» Y drtt#*-'MR*), MU (scalar multiplication) 


7 A= [ya,,j, gl 


7/1 = 




ya n 

ran ' 

•• 7a, 

Ya z 1 

Ya 22 ■ 

-• Ya, 

r**] 

7a m 2 ‘ 

- 7a m 

JL A 


(D.l) 

4 

-2 14' 


-8 

10 0 . 



a wftfij/iB, a 

|s|c Hit, IBA- fISPti 

iS (matrix multiplication) MS St 


AB={^ «,A, ] 

1 - | 

Sf&P? AS W 3 ? (i. ,) -t-TC*. A <*»#* 

b *Mj wtftitMttmmzme ^Taa^wffijs^ass-gr^: 




A 


v r 


' ff k,i o,„ . I /-<!, = y_,a it b, 


?'i 3 ? (;, ;) -t- X #? 


747 * 

y]a lt b tj = a lt b h f <i,2*2; * ■” 1 a J>. 


r 0 16 01 

r 2 -1 01 I M 0 12-11 

-1201= 

L - 4 I 0 J L -1 - 2 - 24 1 J 

_ 3 0 0 Oj 

— -t-fttt'ffijfe.. 4 nS A S • --t- n X Jg#, 
M j £ tmXl PDl&Jffi, A.y WLfe-1'n x 1 &9lSl# 0 x 
1 x « &<J |£] ffl , Hfl^xAsStfl 1 x w 

-A-:4i + , A. BftcmM-kmMPr 

(1 )(o+ j3) A = crA i /2A: 

(2) a( A + B) = oA + uB ; 

(3) ( aji) A — a(@A)i 

(4) a ( AB ) = (aA) B ; 

(5) A t{= B + A; 

(6) (A + B) + C = A + (B+ C); 

(7) (AB) C — A ( BC ); 

(8) A(B + C) = AB + AC; 

(9) ( A + B) C= AC + BC; 

(10) fA = AI - A ; 

(11) A + 0 = 0 + A = A ; 

(12) A - A = 0; 

(13) A0 = 0A = 0; 

(14) 8|ift AB fPBA AB^BA 0 
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jn* a »,«&•, nr b 

-■I s m x j, AB #£%"/£ X. ; ]fi{ BA R-flft n = p (A EKlfr^lSiC 

TB050JS&) H JOI* A £-^»«x „ £1$, i'iH-f.x,,, 

uiPf, sp& ab «ba 4 &B n^irm, sw-xim* 

*NJWHI3K, PP«A £flj abt BA fJ5 

(&^. c 



£*D,6 (&*) 

❖ a - :«„j m x „ «p$ c xj a- (i$i$ a M) m * a h# 

s, i# /* wfi»#a « ffiSn Kfn*ryte'B3jja a'st- 

!«„], tLtiU 

r 2 - 4i 


ns (1)(A')'-A; 

(2) (aA)' = oA'.a fcttSjR; 

(3) (A i 23)' = A' + 2T ; 

(4) (Afj)'-B'A',A ftlB 


(5) Jf'jc = T'. x 


x ,*fi—tr/X 1 |fij 


(6)jUl* A £ 1 x k Wr°]fflfl,.o 2 .'-.a„ Ail n x £ 

r„ 


A = 


'fyfe A' - (a,’ o 2 " "• «„1 

3E&D.7 (##££) 

A' = As 

(#£3M D.3) c 




-£ A 1 x k fn]ita tI o 2 , •••, a„ gfiij te—'T'n x* 5£P$, 4 - B 

—'hfii lx wTojSi,, b 2 , ••', ft. iftftjW- -^n X rn 3£P$: 

m* o «»«e *«« ^ 7 *7 


4* fiD 




a,' r*>, 


A B = a',b, 

l s 1 

set, f m-'l' kXm&Pf, miit , 

fwi* 

A'A = 

/. 1 

^WWWi IPj&-'h*x * 



il 


S.&D.8 (8) 

Xffifa—'t' n X „ &P$A tr(4)^7K09ffiP£ A Mi2E(trace of a matrix 

A)se*#±xtftS67c*^:» 0 M*fc^±*,w 

tr( A) = 2 a " 

* = I 

awitS: 

(1) tr( J„) = n; 

(2) tr( A') = tr( A ); 

(3) tr( A + B) = tr{ A ) + tr( B ); 

o,SKWtr( D A) = Q tr(A); 

(5)tr(AB) = tr(BA),AfimXn^|^,f]B^nX m $£|S$ e 


i£ 


SXD.9 (®) 

*J—t H x n m&A,llQ%. A ' 1 A = AA " 1 = /, , M A " 1 ^ ^ A ft i£ 
(inverse) 0 £3# ftffl F , A %£ft 0 5JW , £* PTifft 


7 f 0 ^. 




SWf^Wc 

awit-l: 

(2) jiflji Q ^0,fi A & "!MM.ttUaA)-' = (l/a)A' 1 i 

(3) $PM A $3B Hifinx n “T® ,M( AB)= B _I A ; 

(4) (A')- 1 = (A-‘)% 




SAD.10 (ttttttA) 

O’!A! + <*2*2 + '" + a Ar ~ 0 (D.2) 

a 1 = C 2 = '" = fl, = 0 ftf, (linearly independent vec¬ 
tor) 0 $P*5C (D.2) W& ir„ * 2 , -, x r i 

(*,, X 2 , -, X T \ ^ 

SAD.11 (ft) 

< i) tll-fnXwSS. ffl rank (A) tS/KMiil^AEKjft (rank of 
matrix A) JftJi A ft 1L «o 

(ii) 5D^ A ilk—4' n x m &£?, J. rank < A ) - m , 3(5 •£. A It -Ur -ft 5H 

iSIft (full column rank) 0 

Jp£ a ffl ip^'EWft*** «. jraS-'T-fcP'fWJ 

IP£'£Sfcft*!li&ftWo tfciP3x2i£js$ 

P 3 1 

2 6) 

.0 oj 

(1) rank (A ’) = rank ( A ) ; 

(2) $DH A &—f n Xk &P?, JOU rank (A) <min (n, k); 

(3) fiD* A S-'Hx* £1$, m rank (A) = * , J*| A tSSftttftfjo 


► 72j» 


Md e «: -a; st m.i£ 




d. 4 


SXD.12 { — 

4 A%nXn$mm.W s 51&m A n*l [fi] 

ft * 

n 

fix) ^ x Ax - ^ a, r r* + 2 X] XXV"^; 

' * I l l ; > j 

S&D.13 (JESSIES) 

(1) *H : — A, Jtr= n x 1 r , STT 

*'Aj;> 0, #4ffcfl , JSfciji A SiESW (posi rive definite, p. d.) , 

(ii) tf-f— A , rjxlf]fii, *.4x3*0, 

IB ^ fl7 St ij£ -4 fi:=£lE/Efft (poslti ve somi-definite, p.s.d.)? 

ins sp-egta^titt«€*5Jt#Wo 

#fts 

(2) SB* A ftIE&)fi|S£. Mil A-'??£#IE&; 

(3) inm X & ■■■frn *k Wj X’X ftXX'tES^IE&Kf; 

(4) 4P* Xft-t-n x* $£#, fl rank (X) =k, M X X ;§iH& (W 

JftdlJfciam) 65 = 


D.5 ¥^S§P$ 


SAD.14 ££} 

A%n*n JtimtLft, AA = A , «ffm A 

SB (idempotent matrix) c 
751 JO 

"t 0 o’ 

0 0 0 

Lo o 1. 

f A)jnXn|#^, 

(1) rank ( A ) = tr ( A ); 




(2) A *:#iHSe£R^ 

4- x -'F rank (x) = *w 

H * k MX 

P^X(XX) 'x' 

M=I„-X(X'X)- i X'-I, P 

•F Jjt P ft M ,R rank( P) — k ft rank( At) - n - k 0 

^#§iIiiFJffltt®(l)^fJ:rr(P} = tr[(X-X) 1 XT! ,’(«£&Wtttf 5) - 
tr( It.) -KMSaWtt/Slh & FJMS&^SSU tr(M) - tr( ft) -tr(P) = 
n ~ k.. 


d . 6 mmtttn-ftm&iffi'A 


ftT-t&fctt n*l MMa, nxiftltx&f {x) = ax 

MXM&ttM. fttx «¥«£ 1 x „ |fr|j|4StA t, tfcSK* 

<) f{x)/Ox= a’ 

T—t- H X * Xtfal&mA, MX-#;tyg(x) = x'Ax.M^Jgix)/rlx-2x’A 
S--1- IXnMo 

d.7 

l°] A (random vector) (KjfflMlKft #ls „ 

3fJ£ffK£ 


^X.D.15 (JUStt) 

(i) $QM .y Jt — f n^l ®#l|p]ff,fflE(,)0^£75lft y EHjSf] 211 (expected 
value) sfcSSfSlSJn]S : 

E(>) = [E(j>,) ,E(y 2 ) ,-- ,E<y„)]' 

(ii) in* Z 6 »X„, E(Z)M-MMiM.&J n*m 

E(Z) = [E(s„)] 



Fit* 2J 


*£ J* /U 9tMJt 


>721 



(l)Sn* A % m X n SPJ b i-tnXl ft * ,R~ ffitf. » . 


WA E(A.y + b) = AZ{y) + b; 

(2)4um A fkpx n j£S,lB B JUm 
E( AZB) = AE(Z)Bo 


TTt— 

£*D.16 (**—»**«*) 

jft-tnxl BS«ft*,ffl Var(y)^^W J 

(variance-covariance matrix) 52 

<*\ <*u •" *i„] 


Lff„l <7„2 •” ff 2 J 

5£+,j; = Var(;y,)fl <r„ = Cov(^.,j, ; ) s £-&]«&W 

ftB±-0c&£ j> «§^:ft*W^ag.ffi±Xfft&;ifl»W J itsfr3r|g 3 ftp 

(1) ^a S— ~f n x 1 ,PJ VaKajO = a’[ Var(y) ja^O; 

(2) ?r Var(a»>0 a^tf iP£K.yM!!l Var(y)SiE®W; 

(3) Var(j)=E[(>-M)(j+ #* = E(j>); 

(4) « j W4M"7E*»*ffi*,Jlt| Vai( *)£- + # A|$„ M_&igXt , = 1, 

2,'" , n S5-# Var(y ; ) = a 2 ,M Var (y) = a 2 I n \ 

(5) SPS A b xl 

M'A Var (Ay + b) = A[Var()>)] A\ 




*^* 5 . mj.mmx&nafomft 

*5WJlS*liI, —^jnJESBISlftit^^aSlilfia 
tfr:fr£*ei*0r*IBo Sift, *I*j»*-^±Sil*M i W3riE— 

ff#X«nXl£jcIEi£l8MLfta, SP 4 ScfJBI lit Normal (/l, £) 0 

SI®. (multivariate normal distribution) M J1 W 


722 ► 


- it *S.>T*t : *«;«* 




(1) SBJIy'-Nonnal (ft, X) , %'A y fKjc 

(2) jlB-Pft _-y~ Normal (fi, X), %'A y ^7C* y, *tl jr, fflliffli/. 

BP <i h = Or 

(3) P.R ?k y ~ Normal (ft , X ). 3P £ Ay + b ~ Normal ( Aft + b , 

ASA'), Jt* -4 = 

(4) $0* y~ Normal (0, X), W 'A **-f # ® fllfc ft A *B B , Ay fO By 

®-Z1t)%.&&W&ft&AEB'=0» titflft. £ X = <r 2 J„, PH AB' = 0 & Ay 

*0 By $ £ W £ #■ 3?- & ft o 

(5) jD*jr~ Normal (0, a 2 I„), A ft— A' k x n =£ !Sia£P$ , SB I 

-'hnx „ X*f}t. jBP&AjfU/i»j3Ji£W£##'5-frf*ftAB=0 6 

(61 SU* j-Normal (0, <r/„), ffi 4 WialPMSWlfW, 0B 
4 /Aj #0 /flj J£ jl ft ft# j&Sfttt £ AS = Oc 




IMItf 13* B X (chi-square random variable) A® 

J33 f"I # S'T^J , ?£u — Normal (0, i„) , 

Wiu'u-X 2 *-- 

(1) i|? w ~ Normal (0 , J„), _R. .4 fk -'f’ rank (A ) = q $}M% R£JE 

, W a'Au-XlU 

(2) ?r « — Normal (0, I„). H. A fOB >S AB ~ Otftn x n 

» «'a« ftu'jfo 


i 6^ 

(r distribution) 0 afill8®tg0a ^Jl 

5«ttj£o 

3? u — Normal(0 , I„) , c ft- - '!'• « X 1 Rfitfl, Ip] ft , A % q _H. 

Ac = 0ff^mHlnXnMWM^,M\c- U /( C 'c) l/2 \/( U 'A U )' a ~! q , 

F 


Sfcft—'f' F (F random variable) <• 


Ht# D f 


► 723 



u Normal (0 , J„) . §. <4 # B ft}?? ;£ rank (-4 ) = & j, rank ( B ) = 
k 2 ft .4B - 0W n x n -ftft&tHt-tffiWlf&fc, M (h'Ai/^,) /(h'Bu/£,) •' 
F*.*.c 


► /Jx ^ 


SMWM^tlS !«&. ffi±3?ai*W*3RSteff^»»^SEi+Ma«- 

ft-a a. 




3 


X Y'A'Ktfl.* 
?ij(S]M 


f mri$* 

•fcffi (ta#) ffift 

^ttatifaft 

&FF 

&P?Sft 

IE& 


#IE5g 

“ifcS 

BUJlftM 

trfiM 

« (ft) * (ft) 

t 

$$* 

2r£-ftjr2g«l$ 


D.l (») ^JfflSa FJEJiUt# ab : 

r 2 -l 7i 


A = 


-4 


0 


0 1 6 

B= : 1 8 0 

3 0 0. 
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■ it* t£>* # #rt : ZIUZIA 




(ii) BAfffF.m? 

D.2 ,4b 4ft A #1 B Sfiri x n Aifiift, iEffl AB = BA, 

D.3 ^ X W.W X'X^-^^W-- 

D.4 (i) flJfflSMttlfTjFW tr (A'A) -ir(AA'). n < m )£ 

ft a S5)3U- 

(ii) 1A ; ^ 0 '-l&iiK tr( A'A) = rr(AA') 0 
.0 3 0 . 

1). 5 (i) £ A n» £« * r, FI'J 

(AB)-'-B 1 A 1 

(ii) f A, B ft C #15 M n x n . ffl A'\ 

(ABC) 

D.6 (i) tE«: £ A * --t - nx. n *f ffc iE £ i£ # , M A Jt 

(ii) iftti—r^*IEfa^SiE^W2x2X‘t^^l^,. 

D.7 4- A &m—I'n X „ 

J»JP'AP«j5jiiE«W 3 

D.8 


m* d * * f-t * * * 


► 725 







7ss *Misfit D+iH)tej£),it# {£fi®. 

SSAfl, 


e. i 


se-MSftiS e n 

y, = ft + ftj£, 2 + p 3 x l3 + ■■• + ftr, t + u, , ? = 1,2 ,•■• ,n (E.l) 

£4>, :y, %%t &®$ijWH$ii, M x„ (>=2, 3, •••, i) 3P&|£ft c 

atsin&MWftie^w^iExt^isj: nmhxnmm. -, 

a **#*♦«:• fiffi4t7£7cfcus««fc£& 

^rftc 

/, ££ — •f- 1 ** |Sjffi*,= (1, .r,^, •••, x, k ), #•> p= ( ft . 

ft, -. A)'*25J9f^#jRW* XI [$]*,, (E.l) 2|$ 


726 t 


&&&&&#> . i+* g ,7f * J# 




.V, ^ xfi + u ., 


t — 1,2 , • • • , n 


(E.2) 


7r,6 


*, SA* -'I'flfa*. ttlW-l&T, it (E.2) [ rw 

ffi'ESgSO; Mail 

(e.2) ^ 

asfflnx*®^ xmtrs&m.x,®&* wbz, 

(/-, ;) x 0 : 


*] 


1 

x i2 

•*13 

• • * 

x \k 

*2 

- 

1 

x 22 

> r 23 

... 

x 2k 

L^,. 


_1 

X n2 

*«3 

... 

x nk 


jRjn, ^M. n -t 

XfiLifilKlit (E.2) (mat-ix notation) : 

y-XP+u (E.3) 

ieft, tiiT x &» x k & W-, roxi jEoit. iifty x^i,xi (niit,. 

««3.2i?+ -#, #*«<jm*&**&**¥***#. 
ns® k x i #&iiij:t b, 

n 

SSR( b ) - 2 U "^) 2 

HdW * X 1 [S]®/f = (/ 3 ,./? 2 ,--,/? i )'XfBlf^'MlfgM^ X 1 ft 

Mbrn^itT SSR (*) e */hifcS&£¥2r 

SlKj ^Bfrsfcft (first order condition) 

assR ($)/db=0 (E.4) 

Wi, f<J$(.v, - xfi) 2 M b Klfllxi it 

(E.4) 

ijx',(.y t - x$) = 0 (E.5) 

, I 

1] ty, - A - $2*,i ~ •- - for,*) = 0 

t = i 

^Jx, 2 (.y, - /3, - /3 ,x, 2 - ••• - ) = 0 

( - l 


S^rt^-Vr - P\ - - •” “ A-nt) = 0 

r = l 

&TKUd3'W*EI*h, *.*5*8 (3.13) -Pfrfc#* -#M n SfilSlit 

** * £• {* # « ^ 





*iA!i*r *d 

fSnffdiiJ; (£.5) SWT 

7 5 7 


X'( j - X0) -‘ 0 

(E.6) 

(XX)/J= X> 

(E. 7) 


°mi m, x (e. 7) it^fiti, h* 

fl*j£ *x* yftjpSx'x g-#* 

#&3. I|i ft fust n J (E.7) W iW a |5j Itf 7E % ( X'X)' 1 . W#?J()LS 

fi^(X'X)- [ X'y (£.8) 

®s£ xx »IiSsic^-H 

fl^r.mk (X) = *, BP X WPJflfrftgttSl v.W, S&ttjSf 3 MLK.4 

0={X’X)- x X'y=X , (X‘)- i X'y= X~ l y 

mikmtstMo ft^is 
ij£. ke-im-a cr 

x; ’-x 1 (x ')-* 0 

/; x 1 ^IffiESTst^i 

y = X0 .u = y - y - y - X0 

<£.6) $w -vt&miJUL 

X'u = 0 (E.9) 

ihT xttirn-? U££e& i Mi®, Sfvj-X (E.9) **#, r« 

JEW. 

£* t (^ffJtEfi3^i-J'itTa«'t-f+:®c) 

SSR- a "« =<y -X$Y(y -X0) (E. 10) 

I - l 

KS3#*pW‘t»ft«f4sia5njtyfflaiiJ¥®sig^tb*o ttan, nun^m 
M. [#J®.5£ (3.27)]= 

Mfcfc-S-fnSPM* D [#iSL Goldberger (1991) ® 

Greene (1997) 0 j 

jjS fe. . 

r J*j**MIM*^ • «■****.*,*. UEA;?«,4 





E .2 OLS 


759 


*ww*{t*«*tf <)ls tt ii'> r i'; $ »jjj«h «-»•**, nmuAmm-ff- 

fthWS-'h-L'U^ ■ 

I isi K.t(#i6^^t±) I 

j IS5«»r5(RA i e . 3) M't 1 y& ■ fail, x It I 

i -tumaiAtux k friar, ifn u *urw «ia „ ^ \ & # # tit m fast, ! 


I «5£E.2(**fr$tt) 

im'i'm x u, w 4 /tftffl>;^:E(«,ix) = o(^ = i, 

k-,«)c wfaSffU'^ | 

j_K(u , X)_2 0 _(EM o! 

£f$Mff-flx5E MLR.2 h‘, MLR. 3 Si® / i* 1" fg £,- {f. 

+. mm mi&M wmymm 

itta, H, ^-Ms, EfSftTSf 

jsw$fiL SHSE.2T, «fnsif-?r $Mmmmwvx 

! ffi:£E.3(*#£3££ft«ti) 1 

| %.mxto9i%kr | 

x'xm-ftft-tt. fm $ *« (e.sj* 

| SaE.l(OLS»**tt) 

! £fK&E.l, E.2KIE.3 F, 

iisfl: WHfJiS E.l *1 E.3 mi 

I 0 = (X'xr 1 X> = <X'X) ' l x'(xp+ u) 

j = (X'X) 'HX'X')P '-(X'X)-'X'u 

! = 0 + (X'X) ~'X’u (E. 12)J 

i 

(x'x )- 1 (x'x) -=/,„ iumms, nm 

i 

j E(0 \ X) = 0 + ( X'X)~ 1 X'F.( u! X) - 0 t (X'X)- l X’0~P I 

!aM®f K.2T, E( u | X) = 0 - S'MEWJfijR^ pxtk, 




m >* f 


it* ««« #? f* « w jt #r aK 


► 729 





(i) Var («,|X) =» J . / = 1 , 2, -, «* 

(ii) («v (u„ u,\X) =0»ffifW &.£.&%£, «in 

°m+?a$iTfL*swi£ 

Vnr( u I X) = a 1 1„ (E.13) 

jrt'l', U/iXnTO.- 


mzEA^ttm (i) s PT£RTHftfgs : « ( «M^**a?x4 | 
M-M-tTcR, rfn'S^|R]x®» t M (iO 

*«*:««** *H»ilfMBM&>NIIMfl*. £Btiatt#Wf#«T, US4# 

+ , i^E.4MI (ii) SP^i^iffijtc fflxf 
TaJM4T*9dftWftrttfn, « (ii) 

ft Tit (E. 13), ${n.I£T:fS£E.4jj!U^ ft* 

H)6E$ (scalar variaricc-covariancc matrix),. SH15ES nT lit OLS ft ft ift flfl 


£S E.2(OI..Sftft*faft£— 

SfSSE.l-E.4T. 

Vart0' X) = <t 2 (X'X)'' (E. 14) ■ 

KW: fAAi (e. 12 ) Tfs®T -'t'&A. mm 

\ ! ar($\X) = Var r JX'X) ' 'XTlX] 

= (X'A)- 1 A'[Var(«'X)lA(X'A)- 1 

Var( 0|X)~( X'X) l X'(o 2 I„)X(X'X)' 1 ! 

= c\ X'X) -' ( X'X) ( X’X) ■ ' = ff 2 ( X'X) ■ 1 


76 ) && (e. 14) **#, 0 , (lUMtt) tiiTmiy (rxr 1 

#.T#MM8, fSffJStfg (3.51) 

ii}T-T"I«f#W^So T® (E.14) £ ft ifrf*filing** ElttSWt- ols 
ftitftftl'fi]WtoTS: # ft *j (X'X)- , ±3pf#gm^«#'hiSi!f7c*ffi 
*.- jHns$4S-i£HijT, iQ^iiiiisis^aa, 

BESTDi hHW«- lttt«Rlllf-4ai^lT e 


730 


► 


i? #:*/ 


■h * & jx ■‘P # >i* { up « rt 




i S3E.3(S2r-3ft***5£i) 

4®£E.I~E.4T, ^ 

i 

P~A'y (F..15) 

Aft—fnykfc ft., %Ti& P&ftM X A 

il&M4#K#L« i ?*nx «ja§*ftj& 0 (MSP A gt*fB6j »g« f ) 

35** 

p = A (Xp+ u) - (A'X)p + A'u (E. 16) 

E (p\X) -- A'Xp + E(A'u\X) 

= A'Xp + A'E(u 1 X) afiAlXBS-li'ft 1 

= A 'Xp i ft E( u ! X) = 0 

xt0r*m*x 1 r°ia. 

bp 

] A'Xp -p Xj M * * x 1 |6j f p (E. 17) 

SfA'Xl AX~I k ItfsC (E. 17) j&2l 0 

■m (E. 15) »*s (E.J7) stMisiT 

] (e, is) 

Var( p'X) = A [ Var( « | X) |A = a J A'A 

Hilt,Var(/>|X) - Var (0 ' X) - ^[A'A - (X'X)‘’] 

= d 2 [A'4-A'X(rX)' l X' J 4) ftftA'Y^J* 

^ ; 4'[/„-x(rx)-‘r]A 

- a 2 A 'MA 

Jtt.Msj.-xlx'X) ‘X' a fifMMIIWft, J5rW A'MA ftftl 
Sgflu SftffiwJT, OLS •ffiiEM P &. BLUEo & 

4-«**«:*-+*xi (S]#. SMMt-'MHte 

c'0 = c-,/3, V c : /3,+ ••• -I i*fo, '£_& — '!-${-ft, c'P ftTufitti+ffiftc'/* fU 

c'p, [Var (c)|XT) -Var (cp\X)} g^IF.JifW, KM 

Var(cp\X)-Var(c$ X) = c’l Var(/ll X) Var(/J I X) ] c^O 

p ftfHfM OLS.&#8Hft/J':fr2Ee JM*W 

] 

|w, pjmmzmm&mtt itm, #p^-var ip,\x) <v ar djx), , 




* * 3$ •* ^ Hi f± jar Vr «• *tf 


► 7Ji 


7tfi 






<7 1 ~u'u/(n k) 

r~ saE^4(T 2 wsflitfer ----- i 

I’lifgiE E. 1 -E.4 F. <■' ft E«tti+t a l >Q. ftfc'E 

(rf’lA) = <r\ j 

H f' u = y-y- X(X'X)-'X'y=My= Mu,%^ 
'xiX'XV'X'. H.J5/n •**.£«£*«* \1X=0.- *5Pf#3f*« 

|ft. ww 

I uu u M'Mu - u Mu 

i 1 

Sift 

E(u'Mu\X)- K\ir( u'Mu) X] =FJtr( Muu') \ X] 

1 - it\E( Muu ) i Xj *- rr[ ME( u«) i X] j 

j * ir(Mrf J /„) <Tir(jVJ) | 

| - c7 : ( » ~ k) 

fiS-1'¥5t:jSiSW^ir(M) - ir( AT( *X>' 1 A') -= r,-u(iX' 

X) ~'X'X) - n -rr(/,) - n - k , [-feJjit 

1 Y.(o 1 \X) = £{u'Mu\X), / (n- k) - j ; 


E. 3 licit #t$fr 


" liiE.slauiwiESttj 

Kjyiatr.iBl^WNonnaKO.ff 2 ). ftf^.^SxTWa 

o-i H sB-NpimaKO,) 


w #fi£E.5 F,#+- u, #«£+#***, fcShUJ*?!! 

jft 

Si E.5(/Tft iE&tfT 

K. i ~ E.5 T. IM 

i£Hfr#gJEFE.ft<r(jrjyr_ 

£flE.5 P ¥£±.-!glMn£W& D + 


73) k 

^i*!******, * *i£.- Kf'iWA 



^ n,f f e.s &$,/ #tf-a: 
&(giii E.l - E.5Tcfc**«l!m*tf t ft*. F fe« 

fa, If] ffl ft r St i I- St K ilH W * jJU VX & m „ 

£a e.6 

«fi«K.1~E.5 K,tf ! 

CiS, -£Vse(fl,)~ r,.*, J*\,l.-,k 

tiHflJ5: MJifigftjl pmi, iPTffiWIPW X S5fe. 

'£« E.5, ft (/?, -£)/«](/?,) -Nurttal(0.1).* + sd(£ ) = a- 7^ , iff c„ £ 

|<jror>*t7c* f «e*ixSE e.i-L 5T,a 

: ft, ft j 

(n - k) S : /a 2 ~xi * (E. 18) 

&&W5V U *) T/cr 2 - (u/oYM («/»), S4*MiSJblE.4tSJ!:! 

MmaHg^E.5. «/(? — Normal (0. J„) 0 Tfi* 

MSD'C^WWMI, Sfc^SU («/ff)'M (n/ff) ~xi-ft Oft 
AfB5fi» »-*h 

fn^aaiWc #.#-# + (x'x) 'r«, [NT- 

h'Mb/ as. fif r,M = B, BrlU [(X'XT'A'J M=0- +Jg 

ifis. fh T <r J 

Mb ftfl—t-®S, 0 ftls 2 tllMaSfillo 

ft/F, SffMlTftlfJ 

f 

(&-£)/*(£)- [(^- ft)/sdf^MTV) 1 ^- 

0rw«m*t < (£ -#)/ 

se(£ ; )lfKM. ?„. * ft ft T&TftS 'if X WT'tliJK/J, - /?;)/se(/j,) 

M ai&fl-ft*, __ 

iiaa^sa, & frusta®. # ana #■»#*] 

SfSitE.l -~E.5T, SffMElftft fi WXtetttf-M (IfijftElxftT: 
ft) Cramer-RaoT# [# JR Greene (1997, 

*4$))„ (JODA te*FSfc£OLSttv+*«:fr#-tfr 

(minimum variance unbi¬ 
ased) ffiif-K WKffeffi^r-^5Effijfirrfj» p< Var(plX)- 

Var(/} X)lP£TiE5«; 

fSfc-giiFHU, S1STE.5T, 

t,, Jfit;, .ft ft .V K y, WftTfi Normal (xfi, Tft * T >, ® ft® A 





II (2?r<T i ) 1 ^exp[- (y t - xfi) 2 /(2c L ) ] 

/ i 

y;:- u/2)!o g (2™ 2 ) - o, - ^v^* 2 )] 

r - ; 

>;T#fiJ 0, i}(y, - tj»> 2 (BSsiiJt 2a 2 

r - j 

i&IE*OLS^f*)W»lBjac tf 2 WfeitiSSR/ («-*). £!^i: 

*;S* 2 « MLE; MLE^--y^«StottitfiSSR/« c *-T« 2 W5E« 
X ffl FFfciFJI^ I « F , J9rKSff]&& 
mlec 


► /Jn m 


±, RflBgiEifc+a^iMSffiHSSS&SiE, i£ 

gR#WtlrWfiHII3^rfeej»35fo "T 

i&3S*ttTF»8?d*8Sis#) i&njE?mw 

fitlitSEo if® If St, (Davidson and MacKinnon, 

1993) , ft* (Greene, 1997) (Wooldridge, 1999) 

i+*g!?F*tt# = 






3 « 


764 E.l y x, r 65 l x k fSS^Slolih mEBJ OLS f&itH 0 pTM 




T*4 t.. 

/J * r is «*#*<#>* A • ft****** #**.• flgf'-ejw.* 



1®. 


$- ( U *,'x t ) '( 

/I r J 

E.2 $• ^/TtOLSftiflEW A xi fat, 

(0 * xi r°?* b, 

SSR(ft) = u u + ($- b)'X'X(0- B) 

l&^:W&(y-Xb)'(y-Xb) = [u + X($-b)Y[u + X($ - X u - 0 

Kl*£ = ] 

(ii) * (i) Sp#«f>ssR (ft) ftHiW 

jiAp^m^r. t/MtssR u> 

E.3 HfcUSSIft OLStijtHa o t A liw-fixi $ 

(f = l. 2, •-, n) 3 Silt z, S IX* 

Vcfft X, W0stt£S-£=, 4- Z MixIX Z t n x k &(£$ = 4- y 

rtz mmomm#} oLsftif-it c 

(i) i£S^ : p=A , 0c 

(ii) ■$ y, y,&*y MZ fiE 

Wxtffi*! t = i. 2 , -, «, #PW.v,-y,o a«-t*lHl!l3WSt36ffitt:jnM? 

(iii) i 2 A-’ ( X'X )" 1 (A- 1 )'. 
kk y MX 

tiv) 4" P, 31^ y, Xitl , x a , ■■■ OLS -fiif fi. 4 ‘/S,^^n 

>•,**!< a 2 ^ 2 « -• «*r,* BiSff&illM OLS ttfftt, a,#0 (; = 2, -, 

*b (i) 

(v) «jg* (iv) ttMJS (iii) MffiBJUc (/3,) - 

se (/3,) /1 a, I , 

(vi) «£J& (iv) /3, mp, fti 


PH & £ 


t£]i*&&ft&i±PD>S2k£l 


► 7.15 





£A- .rfr. 

m 2 m 


76S 33*2.1 

(2.6)#j£:7., 

3J* 2.2 

**1 9.64 ^7C 0 ftTSdlfi—1976 1997 ¥dt jt-Stt&S f^I 

?f CPI £>*£«[* 16.64/5.90*82.82* ft 3.42 *« 2.82 Sfc 

9.64,. 

33 * 2.3 

ft shareA = 60 ft A (2.28) *fc *T W # ?J £4? T 59.26, 3ft4f^£ 
S^llH^SA. A £/&£&££«& 60%, iP£S*te£teftft 21 »|*?i* + 

7,36 ^??STW1£p?4S - it #*<;*■*■* i*. K'K’ZA 



59%65.i*£- 

33H 2.4 

Mil ft h S (2.30 > $k V:X 10 ft! ,'H , a y r iT vdardu?,, = 

9 631.91 i 165.01 roe ■ 

2.5 

/fS(2.28) uTV/fc V ar (/V = <V« 1 ) ( 2 x;M 2 (,r, - ,r) : ) .#*** 

i - I - I 

» J n l.fH.iS H.ftS J- -OUt^Tlc 

V»r( ;} l ,) = '7 1 /n -. 


/~k 

3 


23^3.1 

&*? prtamv *p 

?6'6- ai«.wn *H£.&Sfc&&#5t(3.5)4^4. tfc $D . S * It 3® I* JE ft ftl&S # M 

,nWj]8L&W& l i prbronv fll avRsen $.f§£, 

2}S 3.2 

ft (nfllOLS S'Killft*1$g-fr£65$ ~ 4-ft{£ : ^4: OLS nBSft'Ht 
AffaaSfittY-JSflW.afcHB^MWTJiftt. MUSCAT --- 1.29 H 

0.453 A.vGPA t 0.009 4ACT = 1.29 + 0.453(3.4) + 0.009 4(24.2)^3.06, 
GPA1.RAW eolCl’A M-f-J*!®. M E3 95fff N. 

>1S 3.3 

So $ M shareA expend A ftex/xndB 65 — 

^ • '('■ -ft 65 B!§ $5 : shareA = 100 ■[ expendA/{ expendA + evpendB )] c W 
expendA , expendB n shareA 

2J&3.4 

iummiA trM4it65^#,®*«fn^-c-*t , Vl 

+, VnK/S,). 

^^.«fnsfj'efn65±s® 

$65- 

W# y g * -J ISMS- 




m 4 m 


767 


3 * 4.1 

« ttjfcTUSSM, 

fffVJ. E( u I r, , ••• ,x k ) = E( a)#0 Var (u I x t , ••• ,x*) = Var( k) 0 f] £L, tB ?? H 
fHE(u) = 0 v Hj(fc,MLR.3 m MLR.5 SJS 0 S* a jES^^WOff 7 
MLR.6),j5fw>p}«£iSAssttsiafijeo 

3* 4.2 

Hasfi-O.HjrftCOo 


3*4.3 

¥.3* 0.043,, 

3 * 4.4 

Ho:ft = A = /S7 = A = 0,* = 8fn « = 4 C a* 

.score = i? 0 + /?i classtze + ^expend + jijtchcornp + /} 4 enroll + u 


3*4.5 

ACT WF (0.291 - 0.183)/(1 - 0.291)] (680 - 3) = 

103.13. Hlifc, e«tt-*»j656Mftl!?I» 10-16. B*j§Acr*ft. #f VX ACT (K) 
7-^ t M -r= - 10.16 0 


3 * 4.6 

droprate fO gradrale R'h MSttWF 4 1 65 R- 

TA-itWdJ^: F - [(0.361 - 0.353)/( 1 - 0.361)] (402/2)®=2.52 o 
G.3 (a) fc?llO%WffiJM!*2.30 > IM^G.3 (b) ft SI 5 % W ® JMfi 3? 
3o p 0.082. @Jt, droprate ^Ogradrate # 10% 65ilS‘tt7K :s P'-t.;EiDc 

(S«5%M*¥±^* 0 *«**, b/s 


738 ► 


1* # ?£: 




-A - p- 

f5 5 Jp. 


5JS 5.1 

C priGPA 7'ftror, WlES^) ft 
Cov (skipped, priGPA) <0 ( skipped ft priGPA 1h ti S "a B! £$ ,■ i£ S 

ft# A < 0. ACtf];*ft#ft<ftc E&?y.j*?ft#ft. J @rEt->MSMiEm 

33S 5.2 

ft-1.96se (ft) £#ifiM95%S{sE|BU ££#, nm® 1.962, 




U5 6 


EftT fincdul — 1 000- famine, lift Id fincdol (&%’&& famine Kf-tiW 

1 000. gt0.092 7/1 000 = 0.000 092 7, FPfl OOOlg. flrlil / SEif 

**$, ols*#«****• *#« r-j%jc 


3S6.2 

log(y) = ft + ftloR<X]) + ft.r 2 + •'• 

Alog (y) = ftAx 2 , 100-Alog (y) =ft (100-Ax 2 ) 5£%A.y>=»ft (100- 
A.r 2 ) c SEA, (1ft Ax, 0rCnoo-Ax J JttJi^^»M$'tt:c 

4$#J&, £a* 2 = 0.01, Ml! I00-Ax 2 = l, {S 

^ 100-Ax 2 = 13t. ftStJSW^fcfcSffcs 

7<W 2JS6.3 

j tndfnl = ft +• ft atndrte ~ /3 2 priGPA + ft ACT + ft priGPA 2 + 
ft ACT 2 -i- ft priGPA ■ atndrte + ft ACT 1 atndrte + u, : 

Hitt, atndrte stndfnl fr5i^ ^ OV’ ^ ft + fi b priGPA + ftACT. ; ££ jik 

ScClAlfPJ .W/»/ ffiJR&l Aa»im ft ft 


«.* p 3 « ■•jMtr-lr 


► 730 




>! H 6.4 

<6.21) 4i F = 1-ff 2 / [SST/ u-l)., + 

.sst/ u-n 

*tt. R-ti nikmit. FKS^MTPlifmac £nHf£ ,3 HIJffiF ^ 

°T11?'K SP«ff R 2 £RTfigA, 


33H 6.5 


ArA r —i 

m 7 m 


33£i 7.1 

as. P3>j4s*^§fi i ffnftAn-mm{io : -a 

De,„ ii5#w4*, i 

1 &<J Repo 

33S 7.2 

W outfield A 5= - A . 3ts (ll $F 4i3S" ® }K $ it frstkase , /art , scndbase . 
ihrtitnp fO catcher ._, 

SJg 7.3 

Ho: *,-$ 2 -a' 3 -S 4 -0, = 

wa#-#, (K*, 9 = 4 , 

SEftW'HRK 

33 s 7.4 

A A#:©5$, female-tenure fO female-tenure 1 r, 

>imi.s 

4 A (7.31) + ft A /)(«t) = 0. at/gw* = 0, louirne - 0. plime%6 = 0. 
qemp86 = 0, Wac^ = 1 fll kispan — 0: arr86~ 0.380-0.038 (4) + 0.170 = 
0.398 lE/L ’?- 0.4 o ffixt*n36«tt5 “-^3% X*^UPS^ib-fcacik * MX 

«t^$i±*WA3t6itt, fEgifift, 

it M g i£ : IX. PUX. A 


'69 


740 ► 







1986 ¥V) .£ A $ *—0;M 


•—4r r> 

J£ 8 jp. 


3gl 8.J 

ttan, (8.7) *, 

0.147. 

>)M 8.2 

F u z ,7f marrmale , marrfeni iingfem ( smgmajf SIH ) 

WUMfclifijfcaL £ *^ 526 *11111 !tj +til'!'-&$«0+, rf/’fi 3^522.- 
3] §8 8.3 

mr Jjlt l«])S c 'f 1 Jft lireusch-l’agan T~ u 2 X ; f inc 

»0!a*f »? m-fMo o,96 w ; 


5JS8.4 

S fl] It T it jr Xt 5f- AM It a tt & ffi £ £ A 0} 01 VJ. ft m AD & & /M: SI ft = 

&irn (8.26) *, sn#affj»*-M«3s^jF.«, 

ba, wls, 


A-A- r^r. 

W> 9 -P- 


AJU 9.1 

W,«A = black ftihr.pan 2 = his- 

pan 0 

AI&9.2 

%tduc-lQ tElsm* 9i, educm%WL (tt^Tift iff,) 

/<i=0&t*flog (wage) («WM##I$J£ ft + MQ> 

frtfil-tA»/Q8Jl£f? r £&(*¥•*& IQ% JOOflt, M.% (3) ?'Jte 
i+ftftf 0^^0.018 + 0.000 34(100) = 0.052,(2) *!j* 

. ►747 

W « £ * -v * # #c r 1 






53® 9.3 

mw), MMUH: £££*.. 5d^ «/*< ' t-^U, ||A< «/«**, 0f 

£P$, «-, ifijiL *, tfj «/«<•* “/fg+fl#, 

??fl 51® 9.4 

sit. «nw#^"riSEK^-'Nt5rWwiii#iiii*jS«4ff#jea 

*t*#a#*i£#|5Jifio 


H 10$ 


>1® 10.i 

0.48, ix$Ml°Jl: 0.48 -0.15 + 0.32 = 0.65, 

51® 10.2 

»#'$*£ t, l = z,, x l2 = z,. lc 

£t#, S -.fiftMT *„ -. 

a,fc«l^{tj|&*„. 2,. -. *,. met, 

mm mw, ia **,-« + &? ( a *#«), ap&, *,_,= 

a + ft (?-1) = u + &r) -b = z,-b. -ests z, 

53® 10.3 

; Zf i BM?&ms#£4b—Ai^garBtiBijfyijfftTfc^ffliEsfSfcfi 
S6£$njfc —M 'a z, fo thin phllips.raw 4> W 

itnem, ?0 unern, 0.74,. 

53® 10.4 

*# = fftfHj « «i9*, S «,<0fl«ftH4fl^|BlM» (ft*) st# 

$fs»*«ftfc£= IMS, 

gfr o 

5)® 10.5 

^ «?#*#•» a • </•*««* It -9 ib: Kfit&.A 





aastmuew**- mm, 

ftW, 


A* A- m 

11 ^ 

3® ii.i 

(i) A£:. WAE (j,) - tf 0 t <V -; t KA'i'^^cu 

(ii) jfi, 0A .v, _ E ( y,) = ;& —'t" /. e - d . J?#J , 

77J 53® 11.2 

fG/;(/,' = (1/2) f'n/" ( _i + (1/2) in/, jltAfn/, j (mww, - 

//,,) -+ #>, , iflSJilfflJ /nj 1 , - (1/2) ( inf, _, + inf - 2 ) = ft + (3, unra, t p,, 

ts, ®fnrrw« v, wiaiw, w*., >•, = 

inf,- (i/2) (in/,-j + (?»/, 2 )• initfcftia 3', fu fil %H A T>tM i!k. X!4M 

iS, 

3® 11.3 

A®Kk ,S»m ttHA. AO JR a.^o, SfctfCov 

( u, . U t _,) - E (c, + a, f, I) («!,-] 1 a I - 2 ) “ ttiE ( ff.]) - 

H 12 ^ 


5 ® 12.1 

fltfA'g (12.4)o #ai, *,«, &s,„ t u,„ t 2. 

xj, , ]Cov («,, a,*,) - a-,a-, + iiK^ c Jj/fW . 

«? « •) 

Var ifii ) = $ST~ 2 [ ^ j* 2 Var( + 2^ Jvr, + iE( u x u i4l ) ] 

r- 1 r« 1 

N - I 

= ffVSST, + (2/SST^) ^ ttffJrfT,,] 

r» I 

* I 

- ffVSST, + a^(2/'SST 2 .r) X] r f r,,, 

I - I 

ji) ‘I’. a 2 = Var( u ,) = a\ + a\a\ = a 1 , (1 + 03)5 8 ft ^ c f l W x, Id jc, . | IGA 

£63. MIKS^O, + x, la^.MTEffl 


m& /? & m v m m-tt- 


► 74j 




(«**&&*£) Hi, «>0, x, 


33 ® 12.2 

p r: 1 .96se {p). K'PMse (p) ftkdHt|>0rttftttfct£%' &*. Jfcffl 

33 ® 12.3 

ftf78fllttg9l£ U^pyu, , + *«, 4^,0 RfnUSS^Ho; ^-0, 
P4 = <>.*f'>-{&#£: HoS«M, flU, Xf.},.,*! i^WWfl. F 

gfci+M. (at]j6«tt#PM'tt**#.) 


33 ® 12.4 

mntfvAm-wr£:frihi\-& y ('/fn. m* p - 0 . 92 &®m&T- 1 , a® 

is*. 

774 33 ® 12.5 

R^VLu 2 ,^ return, ,« 

mwrn;., ;w#£.ffi., WE in. Tfi+g w/i/rti, fllrrt««;. 1 6!|]Rtfi| : tt F 1£ 
S&ttfrr, 4n*-eff]A^^'j'Wa*tt/K¥±S«^M#69. *fnstf§iepi 



13 


33® 13.1 

SK. «S®f3S#JTSf€WtB^SS, black 1.076, Kt* 

7tiX*0.174, *» 1.076 «atf-i:X^T-lc 95% ftjfiffiK fbj * 0.735 - 
1.417, 

33® 13.2 

Aigftwrn £i|fcA*tra{S*ff£ttH$fb&5MllffiT. fittA 

# ¥ ^ & ft & # £ itt ^1 # A *h 1# £-£1*29.2% [ 0 * 

exp(0.256) - 1=0.292], 


33^ 13.3 

M$C, E( T4,| ) = E( a, + u,i ) = E( a,) + E( 7),, ) = Oc . E( *>, 2 ) = 0, 

Sff,S*i®S0fW«Jlfrjbr®3R*&*^,z>, l ^ E(v„ 

v l2 ) = E[( a, + M,i)(a, + u ;2 )l = E( a') + F.(a,u,, ) + E( *2,14,2 ) + E( u,, U, 2 ) = E 

7 44 ► 

r ■ tf-B *6 # dfi * iQ : MfKWA 




m a r&rz. 

IS 14 jp. 


71.1 


(a;)n tf!SEU;) = V;.rU}.W* E<a,) =0» »*»#+/+*il?l!ft£llt 

m t. w if. if n fi n u ftmtm bi n +*9 w »as # w ols & $ 


5]ffi 13.4 

MS-J ±achnn — udmru )0 ~ adinn^ 5z . - £fi /J\ '•£ M H 5F . 3 H ft 3 
admn sf . - 1 fll atlmn- m - 0 S‘J , 1?-- 1 . 1985 ftW —^ 

3}c|M»?r«S-,^fi 1990 *F«J£jLTc 

3B 13.5 

*. Vt \%1L T- £ ft f- ft M ± n 'Sc M & ft F W at fHJ ff n Bl « 1 F ft ,‘ tl ?i 

-&«*#(» oi.st*«&»&3^tf- it*r«ia= 

ols T'tm^rn$\ i? n * 0 * 1 $f* m■ r %- # (in ss n sk 


53B 14.1 

m, WSn.SfflSirtdElfe.Sn# k'i\u„ = 

kids,,-TidT ,•= o</ == i, 2 , 3)0 H&M&mmiE 

kids W rn »${£H-flMN *f **** 0 S£S£»JS«<iKlK 

3XB 14.2 

iHjDjit'-am -*#Br#i>r,».r.***i6#*iifr3r e 

grant. t ^l,9i grant =Q r >£#31 >8 *n»«f grant - , £|HJ W ft o 
ififtffl J TRAIN. RAW ft 1989l¥-tfi l &ffiitn-1' grant )$ grant. |UBfi# 

ffisra '.■Sc 

#ra«f = 0.248 0. 248«mnr _, 

(0.035) (0.072) 

n = 157. R 2 =0.070 

! = l et >rr««/ = 0 o 


30S 14.3 

&*W5fe«»8ll»*!Sf <», 5 »*««,,jEffl£ 0 iHtt, JSaOLS#F«, @£ 


W* -F *■ .?« «MF 


► 745 




UUHX, a, M log (w) WiEft® 

&. am i 3 «). simps* («»*») ^jtai 

$1 (a,) JEffljfcDt, OLStf-t# L««« c i*#, &JK-^X4Htt¥5 
®»J S ij M « X & M H * X *g £, 


3]® 14.4 

*. Sn^'^gS+ffWWJW^ffW-fflRIW^c H*«*l»*ai* 

%imm»\^£a\'kik, ( 14 . 13 ) 


15 m 


ZJB 15.1 

£®#A® (15.18) 'I', $ttlT4F»*«MM-»S#o 

«*$*«*, ^-friA® d5.4) 


SJg 15.2 

(0 y-jTrM8.it (15.27), + 

V, Rm#&% SAT ft&to¥£H5%, 

+. »«««*# ( 15 . 27 ) *£, a# 

its iritis etio 

(ii) + g 

sat mm bn 

+ . w^hs^aaa^ 

s#jis^±wrnjiaf, 

^0 

5)S 15.3 

a-,s#*££*s 

Wc &Rk±, 

£®i£^Afeffi = 

33® 15.4 

««-*-#, wwasAc *-, 


7 55,-f^A - ««:»«.* 



% 16 * 


775 


gCK)V' = x 0+ Tit REP, I + n 2 lNVERAT, + itjgLAB, + », ^ R£P,. , fKl r gtil' 
**«?/£*. gGDP &%&&(&&&< a^ 

®£pTS&*j££. $J$D. AM*J 

GDP 


5J|g 16.1 


>J)i 16.2 

»-. (16.22) 
(16.23) + rtU&» Sn*$m*^M4trg (16.23) 4 3 &£#nmi&fgK, 
|5]JKL 


5Jffl 16.3 

Mm% 15 $^65 Hausman ($9aP a , 4“ v 2 ^'P °P en ^ log 

( pane ) fa log (Land ) ftl &} fSJ S HI !G «£ W OLS Jg , flj fl3 inf M 

open, log {peine ) ftl v 2 fft "'t* OLS E jJH , Ifti'W 
ill* (.If, M 2SLSfnOLSfti+{g£l£vf- h^l^W, 


23SB 16.4 

log( /ij/t,) = ,3 0 + /?! log( prefish ,) + /3,/og( i«c f ) 

+ /Sjlogf prrctaVk,) + /3 4 log( prebeef ,) + u,i 

5* + , tt'fliWli[S*T{ISJ5lr^W»ttiPS#»c «««£, 

(inw l W M, m«r,, 

-. rf*j c Nl#, 

log ( prefish ) Mftffia, ®flHfefB«£'E 

. >747 





+ log ( prefix ) BiflSt, b jft. ft fn si«ft ffl ® m £ * ft ft 

log (j&n-ftv, )ttrfttf tttMi «»*#*, -'M 

Jf*fcl$M£log (*rr/«A) 


I 17 S 


3fl 17.1 

:& = £, = & = (), £fm*T3'H<jj|i, Rjfc£ LR 3 

til*®. 

3ff 17.2 

ft fllfS W $(/jg + /i| nwifeinc + jP^duc l ^ej-per + ^ A exper 2 + ••• ),ft exper 

Hitb.ftffJ®Sl ; '£'|-»#*iE^^^^^etJfa 0.270 - 
0.012(20.13) + 0.131 (12.3) t 0.123(10) - 0.001 9(10 2 ) -0.053(42.5) 
0.868(0)+ 0.036(1) ^0.463.^ ft (Oft A 10 e ffi t 

(0.463) = (2jt)" 1 /2 exp[ - (0.463 2 )/2]*=0.358c & + 

2^erper ft *»rj!>w = 104tfli){g = fcl M «&»>** 0.358[0.123 - 2 

(o.ooi 9)(i0)]««o.030 t «/*>• = 10 

it. 0.03c 

3S 17.3 

ifliE&Stii'fi:, ffiWS&Mffl TobitfgSIft-'X.ESSe fg/Ey^rruixlO, ,v')(K 

4» .V- ,V>0 

776 3H17.4 

MLE i = 41, 0rW«S 

issuer a 41 %, ffi Lj?ntTt*3pTiiiff»Lj? stitttityff 2 . futE# 
sa# Lx^itM^-f ., 

17.5 

««££. ««/>,•-A> + *J> + «,, + xfi 

-tgm«»= SCft, 

# , §9 wage, - max( minmage, , tnvp, ) , i£ ft X ® (17.34) ft it fK, EB'j 

^ • if-*S/:*■*# S : lErtW.* 




ft 18$ 
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3Jffi 18.1 

(18.1), t5b, W Ik j< 0 fi-f 

= 0, f S; v., = c + w -,,. X IS % z 0 - 1, FfilU, jy 0 •= a + d a + u t) - ^ h X'- 
MIT. . Vfc = «. + a k . i + a A + ffKS /.» sffir 

E (,y | ) = a , E ( v„) =a t !?„ S E (.y,) = a + 5 A - | Htf AO fit3fA;{|-f^: 

ft, !r&. h Jt-EXSJHl F. (vj — 0 , tUDilX#, .v,, 

'F££*MWJO (BP *«A) £frM»J3lfiSu EftAS'l: 

tnjm, 

18.2 

«, fr yi M: Ay, *t A.t, (< = l, 2, -, n) tt EH 0 

+ «»**«, ft^plimy,=Oc •'M 

in) (o) iifiMisa. Kfnffi-^r 

Ay, = 7 U t 7,Ar, + f,, Jtt, Xo — y, — 0,- [Sj*I X, ! MdtiL T lA.r, ! 

ft. >W, X,i €Jg$S 

11 JM4M.II.2, 7, Mr to* f, j§riT.&i>tf 


18.3 

U,i jai (o) c tiiie®;*, 

tB u". tfc to ijf. = v, - fh \, I (U),. T _ ;£, v, - /Jr, - v, - j? (.<', - , •- 

a,) “.?, + /&, c S ffstE ■', ffl a, ^ I (0), #rM .', + /&, til^ I (0) c 

3S18.4 

F I&3&, **l£W;6rStt, *«*MSSR»/W 

iiattAAvS, A/? y3, _, + (A.v6,_ , - hy3, _ ; )rtf- •'MIMBtM M HI *9 #J. SJfciH 
. a () A/iy6, = a (l + y t) ^hy3 ,. j + 5( /iy6, , - Ay3, 2 ) 't'lft — 

xjsft-i( 18 . 39 ) 

I 8.5 

.v, -• « + jfc»*^y + $y«ir,. 

+ 49, -FfrIEftSJ y, - 7 + 3 

(r + 49) = (y + 49-f) ♦ ,** „ tftfc »r # S to 85 -^#8 + W84! fD«S§ . 

ftflj «5 =/5-Wife yw,r, to t ^ a =• y 1 49,f e • XKttAlT. 

. ►749 

t s * >; m m % w 



m*m t. &***« •#«, 
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- T st ^T U f, 
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mm g m+mmm 


*t G.i 

*0 12 3 456789 

- 3.0 0.001 3 0.001 3 0.001 3 0.001 2 0.001 2 0.001 I 0.001 1 0.001 1 0.001 0 0 001 0 

-2.9 0.001 9 0.0018 0.001 8 0.001 7 0.001 6 0.001 6 0.0015 0.001 5 0 001 4 0.0014 

-2.8 0.002 6 0.002 5 0.002 4 0.002 3 0.002 3 0.002 2 0.002 1 0.002 1 0 002 0 0.0019 

2.7 0 003 5 0.003 4 0.003 3 0 003 2 0.003 1 0.003 0 0.002 9 0.002 8 0.002 7 0.002 6 

- 2.6 0 004 7 0 004 5 0.004 4 0.004 3 0.0041 0.004 0 0.003 9 0.003 8 0.003 7 0.003 6 

- 2.5 0.006 2 0.006 0 0.005 9 0.005 7 0.005 5 0.005 4 0.005 2 0.005 1 0.004 9 0 004 8 

- 2.4 0.008 2 0 008 0 0.007 8 0.007 5 0.007 3 0.007 1 0.006 9 0.006 8 0.006 6 0.006 4 

- 2.3 0.010 7 0.010 4 0.010 2 0.009 9 0.009 6 0.009 4 0.009 1 0.008 9 0.008 7 0 008 4 

- 2.2 0.013 9 0.013 6 0.013 2 0.012 9 0.012 5 0.012 2 0.011 9 0.011 6 0.011 3 0.011 0 

- 2.1 0.017 9 0.017 4 0.017 0 0.016 6 0.016 2 0.015 8 0.015 4 0.015 0 0.014 0 0.014 3 

- 2 0 0.022 8 0.022 2 0.021 7 0.021 2 0.020 7 0.020 2 0.019 7 0.019 2 0.018 8 0.018 3 

-1.9 0.028 7 0 028 1 0.027 4 0.026 8 0.026 2 0.025 6 0.025 0 0-024 4 0.023 9 0.023 3 

1.8 0.035 9 0.035 1 0.034 4 0.033 6 0.032 9 0.032 2 0.031 4 0.030 7 0.030 1 0.029 4 



PftMo seif 




m 


z 0 I 2345 6 789 

1.7 0 044 6 0.043 6 0.042 ? 0 0418 0.040 9 0.040 1 0.030 2 0.038 4 0.037 5 0.036 7 

1.6 0 054 8 0 053 7 0.052 6 0.051 6 0.050 5 0.049 5 0.048 5 0.047 5 0.046 5 0.045 5 

-I.5U.066 8 0.065 5 0.064 3 0.063 0 0.0618 0.060 6 0.059 4 0.05ft 2 Cl. 057 I 0.055 9 

-( 4 ft. 080 8 0.079 3 0.077 8 0,076 4 ft.074 9 0.07.3 5 0 072 I 0.070 8 0.069 4 0 068 1 

-1.3 0.096 8 0 095 1 0.093 4 0.091 8 0 090 1 0.088 5 0.086 9 0.085 3 0.083 8 0.082 3 

-1 20.115 1 0.1)3? 0.1)12 0,109 3 ft. 107 5 ft. 105 6 0.103 8 0.102 0 0.100 3 00985 

- 1 1 0.135 7 0.133 5 0.131 4 0.129 2 0 127 1 0. 125 1 0 123 0 (h 121 0 0.119 0 U 117 0 


I 0 0.158 7 0 156 2 0.153 9 0. 151 5 
-0.9 0.184 1 0.181 4 0.178 8 0.176 2 

-O HO.211 9 0.209 0 0.206 l 0.203 3 

- 0.7 0 242 0 0 238 9 0.235 8 0.232 7 

0,6 0 274 3 0.270 9 0 267 6 ft 264 3 

779 

0. 5 0.3ftft 5 0 305 0 0.301 5 0.29K l 

-0.4 0.344 6 0.340 9 0.337 2 0.333 6 

0.3 0.382 1 0 378 3 0.374 5 0.370 7 

-0.2 0.420 7 0.416 8 0.412 9 0.409 0 

-0.1 0.460 2 0.456 2 0 452 2 0.448 3 

-0.0 0.500 0 0.496 0 0.492 0 0.488 0 

0.0 0.500 0 0.504 0 0.508 0 0.512 0 
0.1 0 539 8 0.543 8 0.547 8 0.551 7 
0 2 0.579 3 0.583 2 0.587 1 0.5910 
0.3 0.617 9 0.621 7 0.625 5 0.629 3 
0.4 0.655 4 0.659 1 0.662 ft 0.666 4 
0.5 0.6915 0 695 0 0.69ft 5 0.701 9 
0.6 0 725 7 0.729 1 0.732 4 0.735 7 

0.7 0.758 0 0.761 1 0.764 2 0.767 3 

0.8 0 788 l 0.791 0 0.793 9 0 796 7 
0.9 0.815 9 0.818 6 0.821 2 0.823 8 
1.0 0.841 3 0.843 8 0.846 1 0.848 5 
1.10.864 3 0.866 5 0.868 6 (I 870 8 

1.2 0.884 9 0.886 9 0.888 8 0.890 7 

1.3 0.903 2 0 904 9 0.906 6 0.908 2 

I 4 0.919 2 0 920 7 0.922 2 0.923 6 


0.149 2 0.146 9 0 144 6 0.142 3 0.140 1 0 137 9 

0. 173 6 0. 171 1 0 168 5 0 166 0 0 163 5 II. 16 1 1 

0.200 5 0.197 7 ft 194 9 0.192 2 0. IH9 4 (J 186 7 

0.229 6 0.226 6 0.223 6 0.220 b 0.217 7(1.214 8 

0.261 I 0.257 H 0 254 6 0 251 4 0 248 3 0.245 I 

0.294 6 0 291 2 0.287 7 0.284 3 0.281 0 0.277 6 

0.330 0 0,326 4 0.322 8 0.319 2 0.315 6 0.312 1 

0.366 9 u.363 2 0.359 4 0,355 7 0.352 0 0.34*3 

0.405 2 0.401 3 0.397 - 0.393 6 0.389 7 0.385 9 

0.444 3 0.440 4 0 436 4 0.432 5 0.428 6 0 424 7 

0.4H4 0 0.480 l 0.476 1 0.472 1 0.468 I 0.464 1 

0,516 0 0,519 9 0 523 9 0.527 9 0.5319 0 535 9 

0.555 7 0.559 6 0.563 6 0.567 5 0.5714 0.575 3 

0 594 8 0.598 7 0.602 6 0.606 4 0.610 3 0.614 1 

0.633 1 0.636 8 0.640 6 0.644 3 0 64ft 0 0.651 7 

0.670 0 0.673 6 0.677 2 0.680 8 0.684 4 0.687 9 
0 705 4 0.708 8 0.712 3 0.715 7 0.719 0 0.722 4 

0.738 9 0.742 2 0.745 4 0.748 6 0.751 7 0.754 9 

0.770 4 0.773 4 0.776 4 0.779 4 0.782 3 0.785 2 

0.799 5 0.802 3 0 805 1 0.807 8 0.810 6 0.813 3 

0.826 4 0.828 9 0 8315 0.834 0 0.836 5 0 838 9 
0.850 8 0.853 1 0.855 4 0 857 7 0.859 9 0.862 1 

0.872 9 0.874 9 0 877 0 0 879 0 0.881 0 0.883 0 

0.892 5 0 894 4 0.896 2 0.898 0 0.899 7 0 901 5 

0.909 9 0.9U 5 0.913 1 0.914 7 0.916 2 0.917 7 

0.925 1 0.926 5 0.927 9 0.929 2 0.930 6 0.931 V 
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1.5 0.933 2 0 934 5 0 935 7 

1.6 0.945 2 0.946 3 0.947 4 

1.7 0 955 4 0 956 4 0.957 3 

1 8 0.964 1 0.964 9 0.965 6 
1.9 0.971 3 0.971 9 0.972 6 
2.0 0.977 2 0.977 8 0.978 3 

2.1 0.982 1 0.982 6 0.983 0 

2.2 0 986 1 0.986 4 0.986 8 

2 3 0.989 3 0.989 6 0.989 8 

2.4 0 991 8 l). 992 0 0.992 2 

2.5 0.993 8 0.994 0 0.994 1 

2.6 0.995 3 0 995 5 0.995 6 

2.7 0 996 5 0.996 6 0.996 7 

2.8 0.997 4 0.997 5 0.997 6 

2.9 0.998 1 0.998 2 0.998 2 
3.0 0.998 7 0.998 7 0.998 7 


0.937 0 0 938 2 0.939 4 0 
0.948 4 0.949 5 0.950 5 0 
0.958 2 0.959 I 0.959 9 0 
0.966 4 0.967 1 0.967 8 0 
0.973 2 0.973 8 0.974 4 0 
0.978 8 0.979 3 0.979 8 0 
0.983 4 0.983 8 0.984 2 0 
0.987 I 0.987 5 0,987 8 0. 
0.990 1 0.990 4 0.990 6 0. 
0.992 5 0.992 7 0.992 9 0. 
0.994 3 0.994 5 0.994 6 0. 
0.995 7 () 995 9 0.996 U 0. 
0.996 8 0.996 9 0.997 0 0. 
0.997 7 0.997 7 0.997 8 0. 
0.998 3 0.998 4 0.998 4 0. 
0.998 8 0.998 8 0.998 9 0. 


,940 6 0.941 8 U.942 9 0.944 1 
.951 5 0 952 5 0.953 5 0.954 5 
.960 8 0.96! 6 0.962 5 0.963 3 
.968 6 0 969 3 0.969 9 0.970 6 
.975 0 0.975 6 0.976 1 0976 7 
980 3 0 980 8 0.981 2 0.9K1 7 
9X4 6 0.985 0 0.985 4 U.985 7 
988 1 0.988 4 0.988 7 0.989 0 
990 9 0.991 I 0.991 3 0.991 6 

993 l 0.993 2 0.993 4 0.993 6 

994 8 0.994 9 0.995 1 0.995 2 

996 1 0.996 2 (I 996 3 0 996 4 

997 1 0.997 2 0.997 3 U .997 4 

997 9 0.997 9 0.998 0 0.998 1 

998 S 0.998 5 0.998 6 0.998 6 
998 9 0.998 9 0.999 0 0.999 0 



fchtf Z — Normal(0.1). Jf|i| P(Z< - 1 .32) =0.093 4 * P( . 84) - 0.967 l c 
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0 10 

0.05 

0.025 

0.01 

0.005 

mm-. 

0 20 

0 10 

0.05 

0.02 

0.01 

1 

3.078 

6 314 

12.706 

31.821 

63.657 

2 

1886 

2.920 

4.303 

6.965 

6.925 

3 

1 638 

2.353 

3.182 

4.541 

5.841 

4 

1.533 

2.132 

2.776 

3.747 

4.604 

5 

1.476 

2.015 

2.571 

3-365 

4.032 

6 

1.440 

1.943 

2.447 

3.143 

3.707 

7 

' 1.415 

1.895 

2.365 

2.998 

3 499 

8 

1 397 

1.860 

2 306 

2.896 

3.355 

9 

1.383 

1.833 

2 262 

2.821 

3.250 

10 

1.372 

1812 

2.228 

2.764 

3.169 

11 

1.363 

1.796 

2 201 

2.718 

3.106 

12 

1.356 

1.782 

2.179 

2.681 

3.055 

13 

1.350 

1.771 

2.160 

2.650 

3 012 

14 

1.345 

1.761 

2.145 

2.624 

2 977 

15 

1.341 

1.753 

2.131 

2 602 

2 947 

a 16 

1.337 

1.746 

2.120 

2.583 

2 921 

17 

1.333 

1.740 

2.110 

2.567 

2.898 

& 18 

1.330 

1.734 

2.101 

2.552 

2.878 

19 

1.328 

1.729 

2.093 

2.539 

2 861 

g 20 

1.325 

1.725 

2.086 

2.528 

2.845 

21 

1.323 

1.721 

2.080 

2.518 

2.831 

22 

1.321 

1.717 

2.074 

2.508 

2.819 

23 

1.319 

1.714 

2 069 

2.500 

2.807 

24 

1.318 

1,711 

2.064 

2.492 

2.797 

25 

1.316 

1.708 

2.060 

2.485 

2.787 

26 

1.315 

1.706 

2.056 

2.479 

2.779 

27 

1.314 

1.703 

2.052 

2.473 

2.771 

28 

1.313 

1 701 

2.048 

2.067 

2.763 

29 

1.311 

1.699 

2.045 

2.462 

2.756 

30 

1.310 

1.697 

2.042 

2.457 

2.750 

40 

1.303 

1.684 

2.021 

2.423 

2.704 

60 

1.296 

1.671 

2.000 

2.390 

2.660 

90 

1.291 

1.662 

1.987 

2.368 

2.632 

120 

1.289 

1658 

1.980 

2.358 

2.617 

CO 

1.282 

1.645 

1.960 

2.326 

2.576 







Ms ft ffl«# 25 1 2.485„ 
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* G.3a ¥ 10%lfc# ft 


-ft /* ft FH ® 



i — 

1 


2 

3 


4 


5 


6 

7 


8 


9 


10 

10 

3 

.29 

2 

.92 

2.73 

2 

.61 

2 

.52 

2 

.46 

2.41 

2 

.38 

2 

.35 

2 

.32 

11 

i 

1 3 

23 

2 

.86 

2.66 

2 

.54 

2 

.45 

2 

.39 

2 34 

2 

.30 

2 

.27 

2 

.25 

12 

1 3 

. 18 

2 

.81 

2.61 

2 

.48 

2 

.39 

2 

.33 

2.28 

2 

.24 

2 

.21 

2 

. 19 

13 

3. 

14 

2 

.76 

2.56 

2 

.43 

2 

.35 

2 

.28 

2.23 

2. 

.20 

2 

. 16 

2 

. 14 

14 

3. 

10 

2. 

.73 

2.52 

2. 

39 

-V 

z. 

31 

2. 

24 

2.19 

2. 

15 

2. 

12 

2. 

10 

15 

3. 

07 

■ 

70 

2.49 

2. 

36 

2. 

27 

2. 

21 

2.16 

2. 

12 

2. 

09 

2. 

Ofi 

16 1 

3. 

05 

2. 

67 

2.46 

2. 

33 

2. 

24 

2, 

18 

2.13 

2. 

09 

2. 

06 

2 

03 


JT | 3.03 2.64 2.44 2.31 2.22 2.15 2.10 2.06 2.03 2.00 

J8 | 3.01 2 62 2.42 2.29 2 20 2.13 2.08 2.04 2.00 1.98 

19 299 261 2.40 2.27 218 2.11 2.06 202 1.98 i.96 

20 ! 2.97 2.59 2.38 2.25 2.16 2.09 2.04 2.00 1.96 1.94 

ft 

21 2.96 2.57 2.36 2.23 2.14 2.08 2.02 1.98 1.95 192 

n 

22 2.95 256 2.35 2.22 2 13 2.06 2.01 1.97 1.93 i.90 

0 

23 2.94 2.55 2.34 2.21 2.11 2.05 1.99 1.95 1.92 1.89 

24 2.93 2.54 2.33 2.J9 2 10 2.04 1.98 1.94 1.91 1.88 

# 

25 2.92 253 2.32 2.18 2.09 2.02 1.97 1.93 1.89 1.87 

i 

26 2.91 2.52 2.31 2.17 2.08 2.01 1.96 1.92 1.88 1 83 

27 2.90 2.51 2.30 2.17 2.07 200 1.95 3.91 1.87 J.85 

\ 

28 2.89 2.50 2.29 2.16 2.06 2.00 1.94 1 90 187 1.84 

29 2.89 2.50 2.28 2.15 2.06 1.99 1.93 1.89 1.86 183 

30 2.88 2.49 2.28 2.14 2.05 1.98 1.93 1.88 1 85 1.82 

40 2.84 2.44 2.23 2.09 2.00 1.93 1.87 1.83 1.79 1.76 

60 12.79 2.39 2 18 2.04 1.95 1.87 1.82 1.77 1.74 1.71 

90 2.76 2.36 2.15 2.01 1.91 1.84 1.78 1 74 1.70 1.67 

l 

120 ! 2.75 2.35 2.3 3 1.99 1.90 1.82 1.77 1 72 1.68 1.65 


^ 12.71 2.30 2.08 1.94 1.85 1.77 1.72 1.67 1.63 1.60 
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1 

2 

3 


4 

5 

6 

7 

8 

9 

10 

10 

1— 
4 

.96 

4. 10 

3.71 

3 

.48 

3.33 

3.22 

3.14 

3.07 

3.02 

2.98 

11 

4 

.84 

3.98 

3.59 

3 

.36 

3.20 

3.09 

3.01 

2.95 

2.90 

2.85 

12 

4 

.75 

3.89 

3.49 

3 

.26 

3.11 

3.00 

2.91 

2.85 

2.80 

2.75 

13 

4 

.67 

3.81 

3.41 

3 

.18 

3.03 

2.92 

2 83 

2.77 

2.71 

2.67 

14 

4 

.60 

3.74 

3.34 

3 

.11 

2.93 

2.85 

2.76 

2.70 

2.65 

2.60 

15 

4 

.54 

3.68 

3.29 

3 

.06 

2.90 

2.79 

2.71 

2.64 

2.59 

2.54 

16 

4 

.49 

3.63 

3.24 

3 

.01 

2.85 

2.74 

2.66 

2.59 

2.54 

2.49 

17 

4 

.45 

3.59 

3 20 

2 

.96 

2.81 

2.70 

2.61 

2.55 

2.49 

2.45 

18 

1 4 

.41 

3.55 

3.16 

2 

.93 

2.77 

2.66 

2 58 

2.51 

2.46 

2.41 

19 

4 

.38 

3.52 

3.13 

2 

.90 

2.74 

2.63 

2.54 

2.48 

2.42 

2.38 

2(J 

4 

.35 

3.49 

3.10 

2 

87 

2.71 

2 60 

251 

2.45 

2.39 

2 35 

21 

4 

.32 

3.47 

3.07 

2. 

84 

268 

2.57 

2.49 

2.42 

2.37 

2.32 

22 

4 

30 

3.44 

3.05 

2. 

82 

2.66 

2.55 

2.46 

2.40 

2.34 

2.30 

23 

4. 

.28 

3.42 

3.03 

2. 

80 

2.64 

2.53 

2.44 

2.37 

2.32 

2.27 

24 

4. 

26 

3.40 

3.01 

2. 

78 

2.62 

2.51 

2.42 

2.36 

2.30 

2.25 

25 

4. 

24 

3.39 

2.99 

2. 

76 

2.60 

2.49 

2.40 

2.34 

2.28 

2.24 

26 

4. 

23 

3.37 

2,98 

2. 

74 

2.59 

2,47 

2.39 

2.32 

2.27 

2.22 

27 

i 

4. 

21 

3.35 

2.96 

2. 

73 

257 

2.46 

2.37 

2.31 

2.25 

2.20 

28 

4. 

20 

3.34 

2.95 

2. 

71 

2.56 

2.45 

2.36 

2.29 

2.24 

2.19 

29 1 

4. 

18 

3.33 

2.93 

2. 

70 

2.55 

2.43 

2.35 

2.28 

2.22 

2.18 

30 

4. 

17 

3.32 

2.92 

2. 

69 

2.53 

2.42 

2.33 

2.27 

2.21 

2.16 

40 

4. 

08 

3.23 

2.84 

2. 

61 

2.45 

2.34 
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